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CLAIMS 



[Claim(s)] 

[Claim 1] In the toner which contains binding resin and a coloring agent at least, this binding resin makes a 
constituent the polymer B which has the polymer A which has the reactant functional group a at least and a 
functional group a, and the functional group b which reacts. Come to contain at the rate of a mass ratio of 
A/B=98 / 2 - 2/98, and it has the structure of cross linkage to which this functional group a and a functional group 
b come to react. The toner characterized by for the unit mass per functional-group number of equivalent in this 
polymer A and Polymer B (Ka, Kb) being 1x102 thru/or 1x106 g/mol, respectively, and the products (KaxKb) of Ka 
and Kb being 1x104 thru/or 1x1011. 

[Claim 2] The toner according to claim 1 characterized by for the unit mass per functional-group number of 
equivalent in this polymer A and Polymer B (Ka, Kb) being 5x102 thru/or 5x105 g/mol, respectively, and the 
products (KaxKb) of Ka and Kb being 1x105 thru/or 1x1010. 

[Claim 3] The toner according to claim 1 or 2 characterized by for the unit mass per functional-group number of 
equivalent in this polymer A and Polymer B (Ka, Kb) being 1x103 thru/or 1x105 g/mol, respectively, and the 
products (KaxKb) of Ka and Kb being 1x106 thru/or 1x109. 

[Claim 4] The toner according to claim 1 to 3 with which the ratio (Ka/Kb) of Ka and Kb is characterized by being 
5x10-4 thru/or 2x103 in these polymers A and B. 

[Claim 5] The toner according to claim 1 to 4 characterized by for peak molecular weight (MpA, MpB) being 3,000 
thru/or 800,000, and being (MpA/Ka)x(MpB/Kb)=1x10-4 thru/or 1x107, respectively in the molecular weight 
distribution measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) extractives in 
these polymers A and B. 

[Claim 6] The toner according to claim 1 to 5 characterized by the ratio (Mw/Mn) of weight average molecular 
weight (Mw) and mass average molecular weight (Mn) being Mw/Mn<=100, respectively in the molecular weight 
distribution measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) extractives in 
these polymers A and B. 

[Claim 7] The toner according to claim 1 to 6 characterized by functional groups a being a carboxyl group, an acid- 
anhydride radical, and either of the monoester radical in this polymer A. 

[Claim 8] The toner according to claim 7 characterized by the acid numbers of THF extractives being 0.1 thru/or 
1 00 mgKOH/g in this polymer A. 

[Claim 9] The toner according to claim 1 to 6 characterized by a functional group b being an epoxy group in this 
polymer B. 

[Claim 1 0] The toner according to claim 1 to 9 with which at least one side of these polymers A and B is 
characterized by being a vinyl system polymer. 

[Claim 1 1] The toner according to claim 10 with which at least one side of these polymers A and B is characterized 
by being styrene / acrylic copolymer. 

[Claim 1 2] The toner according to claim 1 to 1 1 with which this binding resin is characterized by containing the low- 
molecular-weight polymer C further. 

[Claim 13] The toner according to claim 12 characterized by peak molecular weight being 3,000 thru/or 40,000 in the 
molecular weight distribution measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) 
extractives in this low-molecular-weight polymer C. 

[Claim 14] The toner according to claim 12 or 13 characterized by the rates of a mass ratio of this polymer A, 
Polymer B, and Polymer C being C/(A+B) =98 / 2 - 30/70. 

[Claim 1 5] The toner according to claim 1 2 to 14 characterized by this low-molecular polymer C being a vinyl 
system polymer. 

[Claim 1 6] The toner according to claim 1 to 1 5 with which this coloring agent is characterized by being a magnetic 
oxide of iron. 



[Translation done.] 



[JP, 2003-241427, A] 



1/15 V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner used for the recording method like a xerography, an 

electrostatic recording method, magnetic recording, and the toner jet recording method. 

[0002] 

[Description of the Prior Art] Conventionally, as a xerography, although many approaches are learned as indicated 
by a U.S. Pat. No. 2,297,691 specification, JP,42-23910,B, JP.43-24748.B, etc. Generally use the photoconductivity 
matter and an electric latent image (electrostatic latent image) is formed on a photo conductor with various means. 
Subsequently, after developing this latent image using a toner and imprinting a toner image to imprint material, such 
as paper, if needed, It is established with heating, a pressure, heating pressurization, or a solvent steam, and a 
duplication is not obtained, the toner which remained without imprinting on a photo conductor is cleaned by various 
approaches, and the above-mentioned process is repeated. 

[0003] In recent years, such a reproducing unit has also been developing more a miniaturization, the formation of 
twist lightweight, and the engine performance that improvement in the speed and the further high-reliability are 
investigated more severely, consequently is required of a toner reflecting commercial-scene needs which are 
changing, such as compound-izing and personal-izing. 

[0004] For example, although it is related with the process fixed to imprint sheets, such as paper, in a toner image 
and various approaches and equipment are proposed and developed, the present most general approach is a heating 
sticking-by-pressure method with a heat roller. The heating sticking-by-pressure method with a heat roller has the 
very good thermal efficiency at the time of a toner image being fixed to it on an established sheet, in order to 
contact the heat roller front face which formed the front face with the ingredient which has a mold-release 
characteristic to a toner under pressurization of the toner image of an established sheet of a heating roller front 
face and the toner image of an established sheet, and it can be established quickly. 

[0005] However, the heat roller fixing method used abundantly conventionally [ above-mentioned ] In order to 
prevent the so-called offset phenomenon which a toner transfers to poor fixing by changing the temperature of a 
heat roller by passage or other external factors of imprint material, and a heating roller While maintaining a heating 
roller to the optimal temperature requirement, for that having to enlarge the heat capacity of a heating roller or a 
heating object and needing big power for this, it results in causing enlargement and the temperature up inside the 
plane of image formation equipment 

[0006] Then, from the former, a toner was not made to adhere to a fixing roller front face, or the means of various 
many ways has been proposed in order to raise low-temperature fixing. For example, in order to form a roller front 
face by the ingredient and silicone rubber which were excellent in the mold-release characteristic to the toner, 
fluororesin, etc. and to prevent fatigue of offset prevention and a roller front face further, covering a roller front 
face with the thin film of the good liquid of a mold-release characteristic like silicone oil is performed. However, in 
that offset of a toner is prevented, although it is very effective, since the equipment for supplying the liquid for 
offset prevention is required, an anchorage device becomes complicated too, and this approach has the trouble of 
equipment being enlarged. 

[0007] Therefore, in order to realize fixable [ efficient ], attaining fixable [ to the good imprint material of toner 
****** ], offset prevention, etc., in addition to the above anchorage devices, the place undertaken to the property 
of a toner becomes very large. 

[0008] That is, from a viewpoint especially of an offset prevention technique, the present condition of the offset- 
proof method by supply of an offset prevention liquid is that development of a high toner of the large offset-proof 
nature of a fixing temperature field is desired strongly desirable rather. Then, since the mold-release characteristic 
of the toner itself is increased, the method which adds waxes which are enough fused at the time of heating, such 
as low molecular weight polyethylene and low-molecular polypropylene, is also proposed. 

[0009] Making a wax contain as a release agent in the particle of a toner is known. For example, it is indicated by 
JP,52-3304,B, 52-3305, and JP,57-52574,A. 

[0010] Furthermore, making JP.3-50559A 2-79860, 1-109359, JP,62-14166,A, 61-273554, 61-94062, 61-138259, 
60-252361, 60-252360, and a 60-217366 official report contain a wax to a toner particle is indicated. 
[001 1] These waxes are used for improvement in the offset-proof nature at the time of the low temperature of a 
toner, and an elevated temperature, and the improvement in fixable at the time of low-temperature fixing. When the 
development nature of a toner fell according to the temperature up of the inside of a plane [ **** / worsening the 
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blocking resistance of a toner ] and a toner was left on the other hand for a long period of time, there was a case 
where a wax transferred to a toner front face and development nature was worsened. 

[0012] These proposals described above are effective in that fixable and offset-proof nature are raised. However, 
when it applies to a high-speed machine etc., the engine performance is still inadequate and the further 
improvement is called for. Then, the device which adds amelioration to binder resin (binding resin) is variously tried 
as other approaches. 

[0013] For example, in order to prevent offset, the glass transition temperature (Tg) and molecular weight of binder 
resin in a toner are raised, and how to raise the melt viscosity of a toner is also learned. However, although 
development nature is not affected so much when the offset phenomenon has been improved by such approach, 
fixable becomes inadequate and the problem that it is [ whenever / low-temperature / which is demanded ] inferior, 
fixable, i.e., the low-temperature fixable one, in-izing, arises in development high-speed ]-izing or energy saving. 
[0014] In order to improve the low-temperature fixable one of a toner, it is required that Tg and molecular weight of 
the binder resin which it is necessary to reduce the viscosity of the toner at the time of melting, and to make 
enlarge a touch area with a fixing member, for this reason is used should be made low. 

[0015] That is, since low-temperature fixable one and offset-proof nature have the opposite whole surface, 
development of the toner which satisfies these functions to coincidence is very difficult for them. 
[0016] In order to solve this problem, a cross linking agent and a molecular-weight regulator are added to JP,51- 
23354.B, the toner which consists of a vinyl system polymer over which the bridge was constructed moderately is 
indicated, and many toners of the blend system which combined Tg, molecular weight, and a gel content are further 
proposed in the vinyl system polymer. 

[001 7] The toner containing a part for such a vinyl system polymer over which the bridge was constructed, or gel 
shows the effectiveness which was excellent in offset-proof nature. However, if this vinyl polymerization object over 
which the bridge was constructed is used as a toner raw material in making these contain, at the melting kneading 
process at the time of toner manufacture, internal friction in a polymer will become very large, and big shearing 
force will be applied to a polymer. For this reason, in many cases, cutting of a chain takes place, the fall of melt 
viscosity is caused, and it has a bad influence on offset-proof nature. 

[0018] Then, in order to solve this, in JP.55-90509A 57-178249, 57-178250, and a 60-4946 official report, carrying 
out a pyrogenetic reaction at the time of melting kneading, making the cross linked polymer form using the resin and 
metallic compounds which have a carboxylic acid as a toner raw material, and making it contain in a toner is 
indicated. 

[0019] Moreover, the binder resin and the polyvalent metal compound which make a vinyl system resin monomer and 
a still more unique monoester compound an indispensable configuration unit are made to react, and constructing a 
bridge through a metal is indicated by JP,61-1 10155.A and the 61-110156 official report 

[0020] Moreover, in JP,63-214760,A, 63-217362, 63-217363, and a 63-217364 official report, having the molecular 
weight distribution divided into two groups of low molecular weight and the amount of giant molecules, making the 
carboxylic-acid radical and polyvalent metal ion which were contained in the low-molecular-weight side react, and 
making a bridge construct (the dispersion liquid of metallic compounds being made to warm [ they add them and ] 
and react to the solution obtained by carrying out solution polymerization) is indicated. 

[0021] Moreover, the molecular weight of the low molecular weight constituent in binding resin and the amount 
component of macromolecules, a mixing ratio, the acid number, and its ratio are controlled by JP,2-168264,A, 2- 
235069, 5-173363, 5-173366, and the 5-241371 official report, and the binder constituent for toners and toner 
which improved fixable, offset-proof nature, etc. are proposed in them. 

[0022] Moreover, in JP,62-9256,A, it is indicated about the binder constituent for toners which blended the vinyl 
system resin with which molecular weight differs from the resin acid number, and whose number is two. 
[0023] Moreover, in JP,3-63661,A, 3-63662, 3-63663, and a 3-118552 official report, making metallic compounds 
react to a carboxyl group content vinyl copolymer and a glycidyl group content vinyl copolymer, and making them 
construct a bridge is indicated. 

[0024] Moreover, in JP.7-225491 ,A and a 8-44107 official report, carboxyl group content resin and an epoxy resin 
react, and forming the structure of cross linkage is indicated. 

[0025] Moreover, in JP,62-194260,A, JP,6-1 1890.A, 6-222612, 7-20654, 9-185182, 9-244295, 9-319410, 10-87837, 
and a 10-90943 official report, using giycidyl group content resin as a cross linking agent, in the resin constituent 
which consists of carboxyl group content resin, a part for molecular weight distribution and gel, the acid number, 
epoxy value, etc. are controlled, and the binder constituent for toners and toner which improved fixable, offset-proof 
nature, etc. are proposed. 

[0026] Although these proposals described above show the effectiveness of raising sharply the balance of fixable, 
offset-proof nature, and blocking resistance, development nature and its mechanical strength are still inadequate, 
when it uses for the large electrophotography equipment of print volume, the room of an improvement is still in 
endurance, and they need to raise offset-proof nature and blocking resistance further. Moreover, when it uses for 
the machine and the high-speed machine using the fixing assembly which does not use a fixing web etc., there is still 
room of an improvement in offset-proof nature. 
[0027] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves the trouble like and is to offer 

a toner excellent in development nature, fixable, offset-proof nature, and blocking resistance. 
[0028] Furthermore, the purpose of this invention is to offer a toner excellent in endurance. 
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[0029] 

[Means for Solving the Problem] In the toner with which this invention contains binding resin and a coloring agent at 
least This binding resin makes a constituent the polymer B which has the polymer A which has the reactant 
functional group a at least and a functional group a, and the functional group b which reacts. Come to contain at the 
rate of a mass ratio of A/B=98 / 2 - 2/98, and it has the structure of cross linkage to which this functional group a 
and a functional group b come to react. The unit mass per functional-group number of equivalent in this polymer A 
and Polymer B (Ka, Kb) is 1x102 thru/or 1x106 (g/mol), respectively, and it is related with the toner characterized 
by the products (KaxKb) of Ka and Kb being 1x104 thru/or 1x101 1. 
[0030] 

[Embodiment of the Invention] this invention person etc. showed clearly that good development nature, endurance, 
fixable, offset-proof nature, and blocking resistance can be attained in the toner which contains binding resin and a 
coloring agent at least by containing the characteristic polymer A and the characteristic polymer B by the specific 
ratio as this binding resin, and having the specific structure of cross linkage in a toner. 

[0031] In addition, although the toner which specified the molecular weight between bridge formation calculated by 
the temperature distribution measurement in dynamic viscoelasticity is indicated in JP,2000-250266,A, this 
invention is what evaluated the structure of cross linkage itself, and differ ideologically. 
[0032] The effectiveness manifestation in this invention is described below. 

[0033] By constituting a toner using the binding resin which contains the polymer A which has the reactant 
functional group a, and the polymer B which has a functional group a and the functional group b which reacts at 
least, a functional group a and a functional group b carry out crosslinking reaction of the description of this 
invention at the time of resin manufacture or toner manufacture, and it is for the crosslinking reaction object (for it 
to be called a part for gel below) of Polymer A and Polymer B to contain in a toner as a result. 

[0034] In this invention, the thing made to react beforehand at the time of resin manufacture may be used that what 
is necessary is just to have the structure of cross linkage which finally starts this invention into a toner therefore. 
The thing which made crosslinking reaction cause may be used by mixing the ** polymer A and Polymer B in the 
state of a solution, and picking out the ** polymer A and Polymer B from a reaction vessel, respectively, and a 
Henschel mixer's etc. performing dryblend, and carrying out thermofusion kneading with a biaxial extruder etc. as a 
reaction means, moreover it makes crosslinking reaction cause by applying heat within a reaction vessel. 
[0035] In order to make a part for gel generate in binding resin, it is necessary to use Polymer A and Polymer B at 
the rate of a mass ratio of A/B=98 / 2 - 2/98. When this range is shown, generation for gel is performed effectively. 

[0036] The rate of a mass ratio of crosslinking reaction of Polymer A or Polymer B is inadequate less than 2% of 
case, generation for gel decreases, and it is hard coming to be discovered of the effectiveness of offset-proof 
nature. 

[0037] Moreover, the unit mass per functional-group number of equivalent in this polymer A and Polymer B (Ka, Kb) 
is 1x102 thru/or 1x106 g/mol, respectively, and the products (KaxKb) of Ka and Kb are 1x104 thru/or 1x101 1. Ka 
and Kb are 5x102 thru/or 5x105 g/mol preferably, respectively, KaxKb is 1x105 thru/or 1x1010, Ka and Kb are 
1x103 thru/or 1x105 g/mol especially preferably, respectively, and KaxKb is 1x106 thru/or 1x109. 
[0038] In addition, the unit mass per functional-group number of equivalent in Polymer A and Polymer B (Ka, Kb) 
evaluates the distance between the functional groups in a polymer relatively, shows that the distance between 
functional groups is so large that it increases, shows "one side" of the mesh of the network structure of a bridge 
formation object, and, as for the product (KaxKb) of Ka and Kb, shows "magnitude" of the mesh of the network 
structure. 

[0039] When KaxKb shows the value of the above-mentioned range, tough nature is held in the kneading process at 
the time of toner manufacture, it becomes possible to make a part for gel sufficient in a toner contain, and good 
offset-proof nature and endurance are discovered. Moreover, since the crosslinking density for gel becomes high, in 
case a wax is made to contain, good dispersibility is discovered, and it makes development nature and low- 
temperature fixable one improve. Moreover, the good mold-release characteristic from heating components, such as 
a fixing roller, is discovered. When it applies to a heat roller fixing assembly loading machine especially, the amount 
of offset of the toner to heating components, such as a fixing roller and a pressurization roller, decreases sharply, 
and dirt is not generated as a matter of fact. Furthermore, the need of attaching the web which is the cleaning 
member is lost, and a cleaning member loess fixing assembly can be realized. It is used suitable also for the 
surfboard fixing method which is a fixing method through films other than a heat mechanical control by roller, and 
does not have a web from such an advantage. Furthermore, even if the mold-release characteristic of the fixing 
image from a fixing roller is good and an image comes to a point, generating of the jam by poor fixing separation etc. 
can be prevented. Even if a jam should be generated in the fixing section and a toner should adhere to a fixing roller 
or a fixing film, only by passing one non-established sheet, the greater part of this adhesion toner can be 
discharged, and soiling on the back of paper can be limited to the maximum. 

[0040] Since the mesh in the structure of cross linkage for the gel obtained becomes small when KaxKb is less than 
1x104, in the kneading process at the time of toner manufacture, it will be lacking in tough nature, a part for gel will 
be sheared, and it will become impossible to make a part for gel contain enough in a toner as a result. For this 
reason, offset-proof nature gets worse. 

[0041] Moreover, when KaxKb exceeds 1x101 1, in order that the low bridge formation object of crosslinking density 
may generate, offset-proof nature gets worse. 
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[0042] As for the ratio (Ka/Kb) of Ka and Kb, in Polymers A and B, it is desirable that it is 5x10-4 thru/or 2x103. 
This ratio (Ka/Kb) of Ka and Kb evaluates the "ovalness" of the mesh in the structure of cross linkage for the gel 
obtained, in the above-mentioned range, it holds tough nature in the kneading process at the time of toner 
manufacture, and it becomes possible to make a part for gel sufficient in a toner contain of it, and it discovers good 
offset-proof nature and endurance. 

[0043] the ratio (Ka/Kb) of Ka and Kb — the above — when out of range, a mesh becomes distorted, it is lacking in 
the tough nature for gel, and offset-proof nature and endurance get worse. 

[0044] In the molecular weight distribution measured by the gel permeation chromatography (GPC) of the 
tetrahydrofuran (THF) extractives of the above-mentioned polymers A and B, the peak molecular weight (MpA, 
MpB) of these polymers A and B is 3,000 thru/or 800,000, respectively, and it is desirable that (MpA/Ka)x(MpB/Kb) 
is 1x10-4 thru/or 1x107. This (MpA/Ka)x(MpB/Kb) is what expressed relatively the "number" of the mesh in the 
network structure in a gel part, and shows gel part crosslinking density. At the time of the above-mentioned range, 
generation for gel with the tough force is possible, and good offset-proof nature and endurance are discovered. 
[0045] When tough nature becomes scarce when (MpA/Ka)x(MpB/Kb) is outside the above-mentioned range and 
crosslinking density becomes high too much, or adding a wax, low-temperature fixable effectiveness becomes is 
hard to be discovered. When crosslinking density becomes low too much, offset-proof nature and endurance get 
worse. 

[0046] Moreover, as for the ratio (Mw/Mn) of the weight average molecular weight (Mw) of these polymers A and B, 
and mass average molecular weight (Mn) t it is desirable respectively that it is Mw/Mn<=100. 
[0047] When it is Mw/Mn<=100, resin distributes to homogeneity and crosslinking reaction arises. Since the 
molecular weight distribution of each polymer become Sharp especially when it is Mw/Mn<=20, a bridge formation 
component becomes homogeneity more and the amount of tougher gel generates. Mw/Mn> In order that uneven gel 
may generate in the case of 100, tough nature is scarce and does not act to offset-proof nature and blocking 
resistance effectively. Moreover, it worsens fixable. 

[0048] The functional group a of Polymer A and the functional group b of Polymer B which are used in this invention 
are the combination of the functional group which produces heat crosslinking reaction. For example, when functional 
groups a are a carboxyl group, an acid-anhydride radical, and its monoester radical, a hydroxyl group, an epoxy 
group, an isocyanate radical, a cyclo carbonate radical, an oxazoline radical, the amino group, an aziridine radical, an 
episulphide radical, and an oxetane radical are chosen for a functional group b. The combination whose functional 
groups a are a carboxyl group, an acid-anhydride radical, and its monoester radical and whose functional group b is 
an epoxy group in it is desirable. 

[0049] As an example of the monomer which has a functional group a, partial saturation dicarboxylic acid [, such as 
partial saturation monocarboxylic acid; fumaric acids, such as an acrylic acid, a methacrylic acid, alpha-ethyl acrylic 
acid a crotonic acid, a cinnamon acid, a vinyl acetic acid, isocrotonic acid, tiglic acid, and angelic acid, a maleic acid, 
a citraconic acid, an alkenyl succinic acid, an itaconic acid, mesaconic acid, a dimethyl maleic acid, and a dimethyl 
fumaric acid, ], monoester derivative [ of those ], anhydride and alpha-, or beta-alkyl derivative is mentioned, for 
example. 

[0050] the acid numbers of THF extractives of the polymer A which has the above-mentioned functional group a are 
0.1 thru/or 100 mgKOH/g — desirable — further 0.1 thru/or 50 mgKOH/g — desirable — further — desirable — 
0.5 — or they are 0.5 thru/or 30 mgKOH/g especially preferably 40 mgKOH/g. When Polymer A has the acid 
number of the above-mentioned range, the pollution control of heating components, such as good development 
nature and a fixing roller, can be attained. 

[0051] In the case of less than 0.1 mgKOH/g, for the acid number of the above-mentioned polymer A, the pollution- 
control effectiveness of heating components, such as development nature and a fixing roller, is not discovered. 
When it is 1 00 mgKOH/g and applies to a forward electrification nature toner, the negative electrification nature in a 
toner particle becomes strong, and development nature gets worse. 

[0052] Moreover, in Polymer B, it is desirable that it is the polymer by which the polymerization was carried out, 
using at least the monomer whose functional group b is an epoxy group. As a monomer, for example, metaglycidyl 
acrylate, glycidyl methacrylate. Acrylic-acid beta-methyl glycidyl, methacrylic-acid beta-methyl glycidyl, Allyl 
glycidyl ether, allyl compound beta-methyl glycidyl ether, Bis-glycidyl methacrylate, polyethylene glycol 
dimethacrylate, Methacryloxyethyl phosphate; they are the ester of glycidyl alcohol and unsaturated carboxylic acid, 
partial saturation glycidyl ether, aminoethyl (meta) acrylate, dimethylaminoethyl (meta) acrylate, diethylaminoethyl 
(meta) acrylate, etc. 

[0053] As for the polymers A and B used by this invention, it is desirable that it is the vinyl system polymer with 
which the polymerization of the vinyl monomer with the above and a reactant functional group was carried out at 
least The following monomers are mentioned as a vinyl monomer of others which are used. 

[0054] For example, styrene; o-methyl styrene, m-methyl styrene, p-methyl styrene, p-methoxy styrene, p-phenyl 
styrene, p-KURORU styrene, 3, 4-dichloro styrene, p-ethyl styrene, 2, 4-dimethyl styrene, p-n-butyl styrene, p- 
tert-butyl styrene, p-n-hexyl styrene, p-n-octyl styrene, p-n-nonyl styrene, p-n-DESHIRU styrene, Styrene 
derivative, such as p-n-dodecyl styrene; Ethylene, a propylene, Ethylene partial saturation monoolefins, such as a 
butylene and an isobutylene; A butadiene, Partial saturation polyenes, such as an isoprene; A vinyl chloride, a 
vinylidene chloride, vinyl bromide, Halogenation vinyl, such as vinyl etc. fluoride; Vinyl methyl ether, vinyl ethyl ether, 
The vinyl ether like the vinyl isobutyl ether; A vinyl methyl ketone, A vinyl ketones;N-vinyl pyrrole like a vinyl hexyl 
ketone and a methyl isopropanal ** nil ketone, N-vinylcarbazole, N-vinyl indole, and the N-vinyl compound; vinyl 
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naphthalene like N-vinyl pyrrolidone; they are an acrylic-acid derivative like acrylonitrile, a methacrylonitrile, and 
acrylamide, or methacrylic-acid derivative;. 

[0055] These vinyl monomers mix independent or two monomers or more, and are used. 

[0056] Combination of a monomer which serves as a styrene system copolymer, and styrene / acrylic copolymer 
also in these is desirable, and it is desirable to contain a styrene system copolymer component, or styrene / acrylic 
copolymer component more than 65 mass % at least in this case in respect of fixable and miscibility. 
[0057] The glass transition temperature (Tg) of Polymers A and B has desirable 40-70 degrees C. When Tg is less 
than 40 degrees C, the blocking resistance of a toner gets worse, and when exceeding 70 degrees C, fixable [ of a 
toner ] gets worse. 

[0058] Moreover, it is desirable to contain the low-molecular-weight polymer C further in this binding resin. This 
low-molecular-weight polymer C has that good to which that peak molecular weight is 3,000 thru/or 40,000 has the 
Maine peak in molecular weight 5,000 thru/or the field of 20,000 desirable still more preferably in the determination 
of molecular weight by GPC of THF extractives. 

[0059] When the Maine peak is less than 4,000 molecular weight, the melt viscosity of a toner falls, the dispersibility 
of the ingredient in a toner particle gets worse, it becomes uneven electrification distribution and fogging etc. gets 
worse, development nature and endurance are bad, and when molecular weight exceeds 30,000, fixable gets worse. 
[0060] Furthermore, it is desirable that rate Cof mass ratio/(A+B) to Polymers A and B is 98/2-30/70. Furthermore, 
as for this low-molecular-weight polymer C, it is desirable that it is a vinyl system polymer. 
[0061] By containing further the above-mentioned low-molecular-weight polymer C, the viscosity of the whole 
binding resin can be reduced, the dispersibility of an ingredient can improve, and the reactivity of bridge formation 
can be mentioned further. Moreover, it can improve fixable. Moreover, the dispersibility in the toner particle of other 
raw materials can be improved, and the development stability at the time of durability can be improved. 
[0062] Moreover, the glass transition temperature (Tg) of Polymer C has desirable 40-70 degrees C. When Tg is less 
than 40 degrees C, the blocking resistance of a toner gets worse, and when exceeding 70 degrees C, fixable [ of a 
toner ] gets worse. 

[0063] Moreover, in this invention, in the molecular weight distribution measured by GPC of the THF extractives in a 
toner, 1,000 thru/or 40,000, and that it is 2,000 thru/or 20,000 still more preferably, and is 3,000 thru/or 15,000 
especially preferably have preferably good number average molecular weight (Mn), and 20,000 thru/or 5,000,000, and 
that it is 30,000 thru/or 1,000,000 especially preferably have weight average molecular weight (Mw) preferably [ it is 
desirable and ] good to 10,000 thru/or 10,000,000, and a pan. 

[0064] When the toner of this invention shows the above-mentioned mean molecular weight in the chromatogram of 
GPC of THF extractives, fixable, offset-proof nature, and blocking resistance can be balanced. Moreover, a toner 
becomes possible [ holding the proper amount of electrifications and proper toughness ], and good development 
nature and endurance can be attained. 

[0065] When the number average molecular weight of a toner is less than 1 ,000, or when weight average molecular 
weight is less than 10,000, the melt viscosity of a toner falls and blocking resistance gets worse. When number 
average molecular weight exceeds 40,000, or when weight average molecular weight exceeds 10,000,000, the 
compatibility of the macromolecule component in binding resin and a low-molecular component gets worse, and it 
cannot acquire fixable [ sufficient ]. 

[0066] furthermore, the toner of this invention — THF insoluble matter — 0.1 — or 60 mass % content of may be 
done, further — desirable — 0.5 thru/or 50 mass % — it is especially preferably desirable 2 thru/or to do 45 mass % 
content of. 

[0067] When THF insoluble matter exceeds 60 mass %, fixable not only gets worse, but with aggravation of the 
material dispersion nature in a toner, the electrification nature of a toner becomes an ununiformity and development 
nature and endurance get worse. 

[0068] the acid numbers of the toner of this invention are 0.1 thru/or 50 mgKOH/g — desirable — further — 
desirable — 0.5 — or they are 0.5 thru/or 30 mgKOH/g especially preferably 40 mgKOH/g. The toner of this 
invention can attain the pollution control of heating components, such as good development nature, fixable, and a 
fixing roller, by having the desired acid number. 

[0069] When the acid number of a toner is less than 0.1 mgKOH/g, development nature, fixable, and fixing roller dirt 
depressor effect are not discovered, when 50 mgKOH/g is exceeded and it applies to a forward electrification 
nature toner, the negative electrification nature in a toner particle becomes strong, and development nature gets 
worse. 

[0070] The glass transition temperature (Tg) of the toner of this invention has 50 thru/or desirable 70 degrees C. 
When Tg is less than 50 degrees C, shelf life gets worse, and in exceeding 70 degrees C, fixable gets worse. 
[0071] In this invention, the molecular weight distribution by GPC which used THF of a toner and binding resin as 
the solvent are measured the following condition. 

[0072] In a <measurement of molecular weight distribution by GPC> 40 degree C heat chamber, a column is 
stabilized, as a solvent, about 100microl impregnation of a sink and the THF sample solution is carried out, and THF 
is measured by the rate of flow 1 ml/m in the column in this temperature. The molecular weight distribution which a 
sample has in the molecular weight measurement of a sample was computed from the relation of the opposite 
numeric value of a calibration curve and counted value which were created by several sorts of mono dispersion 
polystyrene standard samples. It is appropriate to use the standard polystyrene sample of about at least ten points 
as a standard polystyrene sample for calibration-curve creation, for example using the TOSOH CORP. make or the 
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thing whose molecular weight by Showa Denko K.K. is 102 to about 107. Moreover, RI (refractive index) detector is 
used for a detector. In addition, as a column, are good to combine two or more commercial polystyrene gel columns. 
For example, shodex by Showa Denko K.K. GPC The combination of KF-801, and 802, 803, 804 and 
805,806,807,800P, TSKgel by TOSOH CORP. G1000H (HXL), G2000H (HXL), G3000H (HXL), G4000H (HXL), G5000H 
(HXL), G6000H (HXL), G7000H (HXL), TSKgurd The combination of column can be mentioned. 
[0073] Moreover, a sample is the following, and is made and produced. 

[0074] After paying a sample into THF and leaving it for several hours, it shakes enough, and THF is often mixed 
(until the coalescence object of a sample is lost), and it puts for further 12 hours or more. It is made for the neglect 
time amount to the inside of THF to tum into 24 hours or more then. Then, let what passed the sample processing 
filter (the pore size H-25-2 (TOSOH CORP. make) of 0.2-0.5 micrometers, for example, a my SHORI disk etc., can 
be used.) be the sample of GPC. Moreover, sample concentration is adjusted so that a resinous principle may 
become in ml and 0.5-5mg /. 

[0075] In this invention, the THF insoluble matter of the binding resinous principle in a toner and the THF insoluble 
matter of raw material binding resin, and the glass transition temperature of a toner are the followings, and are made 
and measured. 

[0076] Weighing capacity of the <measurement of THF insoluble matter> toner about 2.0g is carried out (W1g), after 
evaporating the meltable component solution which put in the extraction thimble (for example, No[ by Toyo Roshi 
Kaisha, Ltd. ] .86R), was missing from the Soxhlet extractor, extracted for 1 0 hours, using THF200ml as a solvent, 
and was extracted with the solvent, a vacuum drying is carried out at 100 degrees C for several hours, and weighing 
capacity of the amount of THF meltable components is carried out (W2g). Moreover, the weight for an incineration 
residual ash in a toner is found (W3g). 

[0077] It asks for a part for an incineration residual ash in the following procedures. About 2.0g sample is paid and 
weighed precisely to the 30ml magnetic crucible weighed precisely beforehand, and the mass (Wa) g of a sample is 
weighed precisely. A crucible is put into an electric furnace, and it heats at about 900 degrees C for about 3 hours, 
cools radiationally in an electric furnace, and cools radiationally in a desiccator under ordinary temperature for 1 
hour or more, and the mass of a crucible is weighed precisely. It asks for a part for the incineration residual ash g 
(Wb) from here. 
[0078] 

(Wb/Wa) x100= incineration residual ash part content (mass %) 

The mass for an incineration residual ash in a sample (W3g) is calculated from this content. 

[0079] THF insoluble matter is called for from the following type. 

[0080] 

THF insoluble matter ={W1 -(W3+W2)} xl 00/(W1 -W3) (%) 

[0081] The acid number of a <measurement of the acid number> toner means the value which converted the acid 
number of the THF meltable component of a toner into the acid number of a resinous principle. 
[0082] Basic operation is JIS. It applies to K-0070. 

(1) A sample uses as a sample the meltable component extracted with the THF solvent by the Soxhlet extractor 
which removes and uses the THF insoluble element of a toner and binding resin beforehand, or is obtained by 
measurement of the above-mentioned THF insoluble matter. The grinding article 0.5-2.0g of a sample is weighed 
precisely, and weight of a meltable component is set to Wg. 

(2) Pay a sample to the beaker of 300 ml, add 150ml of mixed liquor of toluene/ethanol (4/1), and dissolve. 

(3) Titrate using potentiometric titration equipment using the ethanol solution of KOH of 0.1 mol/l. (For example, 
automatic titration using potentiometric titration equipment AT-400 (win workstation) and the ABP-410 electric 
buret by Kyoto electronic incorporated company can be used.) 

(4) Set the amount of the KOH solution used at this time to Sml, measure a blank to coincidence and set the 
amount of the KOH solution used at this time to Bml. 

(5) Calculate the acid number by the degree type, f is the factor of KOH. 

[0083] Acid-number (mgKOH/g) = {(S-B) xfx5.61} /W [0084] A differential scanning calorimeter (DSC measuring 
device) and DCS-7 (PerkinElmer, Inc. make) are used for the glass transition temperature (Tg) of a <measurement 
of glass transition temperature of toner> toner, and it is ASTM. It measures according to D 341 8-82. 
[0085] A test portion carries out weighing capacity of the 5-20mg 1 0mg to a precision preferably. It is put in into an 
aluminum pan and it measures under ordinary temperature normal relative humidity by the programming rate of 1 0 
degrees C / min between 30-200 degrees C of measuring range, using an empty aluminum pan as a reference. In 
this temperature up process, specific heat change is obtained in the range of 40 degrees C - 100 degrees C 
temperature. Let the intersection of the line of the midpoint of the base line after coming out before the specific 
heat change at this time comes out, and a differential heat curve be the glass transition temperature Tg of the toner 
of this invention. 

[0086] As a polymerization method which can be used for this invention as the synthetic approach of Polymers A 
and B, a bulk-polymerization method, a solution polymerization method, an emulsion-polymerization method, and a 
suspension-polymerization method are mentioned. 

[0087] Among these, an emulsion-polymerization method is an approach of making water distributing an almost 
insoluble monomer (monomer) in the aqueous phase as a small particle with an emulsifier, and performing a 
polymerization using a water-soluble polymerization initiator. By this approach, accommodation of heat of reaction is 
easy, since the phase (oil phase which consists of a polymer and a monomer) and aqueous phase to which a 
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polymerization is performed are another, a termination reaction rate is small, as a result, polymerization 
concentration is large, and a high-polymer thing is obtained. Furthermore, in manufacture of a toner, since a 
polymerization process's being comparatively easy and a polymerization product are very fine particles, since mixing 
with the additive of a coloring agent, and an electric charge control agent and others is easy, there is an 
advantageous point as the manufacture approach of the binder resin for toners. 

[0088] However, actuation of a salting-out etc. is required for a polymer to tend to benefit impure the added 
emulsifier and take out a polymer, and a suspension polymerization is convenient in order to avoid this 
inconvenience. 

[0089] In a suspension polymerization, it is good to carry out to the drainage system solvent 100 mass section 
below in the monomer 100 mass section (preferably 10-90 mass section). As an usable dispersant, polyvinyl 
alcohol, a polyvinyl alcohol partial saponification object, calcium phosphate, etc. are used, and, generally it is used in 
0.05 - 1 mass section to the drainage system solvent 100 mass section. Although 50-95 degrees C is suitable for 
polymerization temperature, it is suitably chosen by the initiator to be used and the polymer made into the purpose. 
[0090] In order to attain the purpose of this invention, as for the amount polymer of macromolecules of the resin 
constituent used for preparation of a resin constituent, it is desirable to use together with a polyfunctional 
polymerization initiator independent or a monofunctional nature polymerization initiator which is illustrated below, 
and to generate. 

[0091] As an example of a polyfunctional polymerization initiator of having polyfunctional structure 1 and 1-G tert- 
butyl peroxide - 3, 3, a 5-trimethyl cyclohexane, 1 , 3-screw-(t-butyl PAOKI seesaw propyl) benzene, 2, the 5- 
dimethyl -2, 5-(tert-butyl peroxide) hexane, 2, the 5-dimethyl -2, 5-G (tert-butyl peroxide) hexane, Tris-(tert-butyl 
peroxide) triazine, 1, and 1-G t-butylperoxycyclohexane, 4 2,2-Di-t-butyl-peroxy-butane, 4 - G t-butyl 
PAOKISHIBA relic acid-n-butyi ester, G tert-butyl peroxide hexa hydro terephthalate, a G t-butyl par OKISHIAZE 
rate, A G tert-butyl peroxide trimethyl horse mackerel peat, 2, and 2-screw-(4 and 4-G t-butylperoxycyclohexyl) 
propane, The polyfunctional polymerization initiator which has the functional group which has polymerization 
initiation functions, such as two or more peroxide radicals, in 1 intramoleculars, such as 2 and 2-t-butyl par 
OKISHIOKUTAN and various polymer oxide, And diaryl peroxi dicarbonate, t-butyl par oxymaleic acid, The 
polyfunctional polymerization initiator which has both a functional group and the polymerization nature partial 
saturation radical which has polymerization initiation functions, such as a peroxide radical, is mentioned to 1 
intramoleculars, such as t-butyl PAOKI sialyl carbonate and t-butyl PAOKISHIISO propyl fumarate. 
[0092] An among these more desirable thing is 1 and 1-G tert-butyl peroxide. - They are a 3, 3, 5-trimethyl 
cyclohexane, 1, and 1-G t-butylperoxycyclohexane, G tert-butyl peroxide hexa hydro terephthalate, G t-butyl par 
OKISHIAZE rate and 2, and 2-screw-(4 and 4-G t-butylperoxycyclohexane) propane and t-butyl PAOKI sialyl 
carbonate. 

[0093] In order to satisfy the various engine performance demanded as a binder for toners, as for these 
polyfunctional polymerization initiators, it is desirable to be used together with a monofunctional nature 
polymerization initiator. Also as for ********** □ for obtaining half-life 10 hours of this polyfunctional 
polymerization initiator especially, it is desirable to use together with the polymerization initiator which has low half- 
life 10 hours. 

[0094] Specifically, it is benzoyl peroxide, 1, and 1 -di-tert-butyl peroxide. - Azo, diazo compounds, etc., such as 
organic peroxide, such as 3, 3, a 5-trimethyl cyclohexane, n-butyl -4, 4-di-tert-butyl peroxide valerate, JIKUMIRU 
peroxide, a-a -screw (t-butyl par OKISHIJI isopropyl) ** NZEN, t-butyl par OKISHIKUMEN, and G t-butyl peroxide, 
azobisisobutyronitril, and diazo aminoazobenzene, are mentioned. 

[0095] Although you may add in a monomer to said polyfunctional polymerization initiator and coincidence, in order 
to keep the effectiveness of this polyfunctional polymerization initiator proper, as for these monofunctional nature 
polymerization initiators, it is desirable to add, after the half-life which this polyfunctional polymerization initiator 
shows in a polymerization process passes. 

[0096] These initiators have that desirable of **** for 0.01 - 10 mass sections from the point of effectiveness to 
the monomer 100 mass section. 

[0097] A well-known approach can be used as the synthetic approach of a low-molecular-weight polymer C 
component. However, by the bulk-polymerization method, although the polymer of low molecular weight can be 
obtained by carrying out a polymerization at an elevated temperature and termination reaction speeding up, there is 
a trouble of being hard to control a reaction, in that respect, a solution polymerization method — if — for being able 
to obtain a low-molecular-weight polymer easily on mild conditions by aojusting the amount of initiators, and 
reaction temperature, using the difference of the chain transfer of the radical by the solvent, and obtaining a low 
molecular weight constituent, it is desirable. 

[0098] As a solvent used by solution polymerization, a xylene, toluene, a cumene, cellosolve acetate, isopropyl 
alcohol, or benzene is used. When using a styrene monomer, a xylene, toluene, or a cumene is desirable. A solvent is 
suitably chosen by the polymer which carries out a polymerization. Although it changes as reaction temperature with 
the solvent to be used, a polymerization initiator, and polymers which carry out a polymerization, it is good to usually 
carry out at 70-230 degrees C. In solution polymerization, it is desirable to carry out in a monomer 30 - the 400 
mass sections to the solvent 100 mass section. 

[0099] Furthermore, it is also desirable at the time of polymerization termination to mix other polymers in a solution, . 
and it can mix several sorts of polymers at it 

[01 00] It is also possible to add the following polymer in addition to this as binding resin used for the toner of this 
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invention. 

[0101] For example, styrene, such as polystyrene, Polly p-KURORU styrene, and polyvinyl toluene, and the single 
polymer of the substitution product; A styrene-p-KURORU styrene copolymer, A styrene-vinyltoluene copolymer, a 
styrene-vinyl naphthalene copolymer, A styrene-acrylic ester copolymer, a styrene-methacrylic ester copolymer, A 
styrene-alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl methyl ether 
copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-butadiene 
copolymer, Styrene system copolymers, such as a styrene-isoprene copolymer and a styrene-acrylonitrile-indene 
copolymer; A polyvinyl chloride. Phenol resin, natural denaturation phenol resin, natural resin denaturation maleic 
resin, Acrylic resin, methacrylic resin, polyvinyl acetate, silicone resin, polyester resin, polyurethane, polyamide resin, 
furan resin, an epoxy resin, xylene resin, a polyvinyl butyral, terpene resin, cumarone indene resin, petroleum system 
resin, etc. can be used. 

[0102] It is desirable to make it contain an electric charge control agent, in order to make forward electrification 
nature or negative electrification nature hold in the toner of this invention. 

[0103] The following matter is mentioned as what controls a toner to forward electrification nature. 
[0104] For example, the denaturation object by Nigrosine, a fatty-acid metal salt etc.; Tributyl benzyl ammonium-1- 
hydroxy-4-naphth sulfonate, The quartemary ammonium salt like tetrabutylammonium tetrafluoroborate, And the 
onium salts like the phosphonium salt which is these analogs and these lake pigments; triphenylmethane dye and 
these lake pigments (as a lake-ized agent) Phosphotungstic acid, phosphomolybdic acid, a phosphorus tungsten 
molybdic acid, The metal salt of; higher fatty acids, such as a tannic acid, a lauric acid, a gallic acid, a ferricyanide, 
and ferrocyanide; Dibutyltin oxide, The JIORUGANO tin borate like the JIORUGANO tin oxide; dibutyltin borate like 
dioctyl tin oxide and dicyclohexyl tin oxide, dioctyl tin borate, and dicyclohexyl tin borate; there are a guanidine 
compound and an imidazole compound, independent in these — or two or more kinds can be combined and it can 
use. Also in these, the quartemary ammonium salt and the imidazole compound a triphenylmethane color compound 
and whose counter ion are not halogens are used preferably. 

[0105] Moreover, a copolymer with the polymerization nature monomer like the single polymer which consists of a 
configuration unit shown by the following general formula (1) or styrene, acrylic ester, and methacrylic ester can be 
used as forward electrification nature electric charge control resin. This forward electrification nature control resin 
may be used independently, or it may use together with the above-mentioned electric charge control agent, and it 
may be used. 
[0106] 
[Formula 1] 

CH2=C R 3 

C-0-R 2 -N + — R 4 CH3-(~)-S0 3 - 0) 
O Rg 

[0107] R1 in the above-mentioned general formula (1) is a hydrogen atom or a methyl group, R2 is an alkylene group 
and R4, R5 f and R6 are alkyl groups, respectively. 

[0108] Moreover, the following matter is mentioned as what controls a toner to negative electrification nature. 
[0109] For example, an organometalfic complex and a chelate compound are effective and there are a monoazo 
metal complex, an acetylacetone metal complex, an aromatic series hide ROKISHI carboxylic-acid metal complex, 
and an aromatic series dicarboxylic acid metal complex. There are an aromatic series hide ROKISHI carboxylic acid, 
aromatic series monocarboxylic acid, aromatic polycarboxylic acids and its metal salt, an anhydride, ester, and other 
phenol derivatives like a bisphenol. 

[01 10] Moreover, the azo system metallic compounds expressed with the general formula (2) shown below are 
desirable. 

;oi 1 1] 

^Formula 2] 

Ar-N = N-Ar 



Ar-N = N-Ar 



A + (2) 



[0112] M in the above-mentioned general formula (2) expresses a coordination core metal, and it is the metal 
chosen from the group who consists of Sc, Ti, V, Cr, Co, nickel, Mn, and Fe, and AKs) are a phenyl group and an aryl 
group like a naphthyl group, and may have a substituent. As a substituent in this case, a nitro group, a halogen, a 
carboxyl group, an anilide radical and a carbon number 1 thru/or the alkyl group of 18, a carbon number 1, or the 
alkoxy group of 18 is mentioned. X, X', Y, and Y* is -0- -CO- -NH- or -NR- (R is a carbon number 1 thru/or the 
alkyl group of 4). A+ shows a cation and shows a hydrogen ion, sodium ion, potassium ion, ammonium ion, or aliphatic 
series ammonium ion. 
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[01 13] Especially as a central element, Fe or Cr is desirable and a halogen, an alkyl group, and an anilide radical are 
desirable as a substituent which an aryl group has. Moreover, the mixture of the metallic compounds with which 
counter ion differs is also used preferably. 

[01 14] Moreover, the basic organic-acid metallic compounds expressed with a general formula (3) below are also 
desirable. 
[0115] 
Formula 3] 



H 2 0 0 

r~z^ Lo-c 



(B) 

x c-o" 



H 2 0 



A" 



(3) 



[01 16] M in the above-mentioned general formula (3) expresses a coordination core metal, and shows Cr, Co, nickel, 
Mn, Fe, Ti, Zr, Zn, Si, B, or aluminum. 
[0117] 
[Formula 4] 

(B) 










[01 18] A'+ shows a cation and shows a hydrogen ion, sodium ion, potassium ion, ammonium ion, or aliphatic series 
ammonium ion. Z is -O- or -COO-. 

[01 19] Especially as a central metal M, Fe, Cr, Si, Zn, or aluminum is desirable, as a substituent which the benzene 
ring and the naphthalene ring of (B) have preferably, an alkyl group, an anilide radical, an aryl group, and a halogen 
are desirable, and a hydrogen ion, ammonium ion, and aliphatic series ammonium ion are desirable as counter ion A'+. 

[01 20] As an approach of making a toner containing an electric charge control agent and electric charge control 
resin, there are an approach of adding inside a toner and a method of **(ing) outside, although the amount of these 
electric charge control agents and the electric charge control resin used is not what is determined by the toner 
manufacture approach including the class of binding resin, the existence of other additives, and the distributed 
approach, and is determined uniquely — desirable — the binding resin 100 mass section — receiving — 0.1 - 10 
mass section — it is more preferably used in the range of 0.1 - 5 mass section. 

[0121] Moreover, in this invention, in order to raise a mold-release characteristic, it is good to make waxes contain. 
Preferably, it is the wax which are 70 thru/or 1 65 degrees C, and the melting points are paraffin wax and its 
derivative, a micro crystallin wax and its derivative, the Fischer Tropsch wax and its derivative, a montan wax and 
its derivative, and a polyoiefine wax and its derivative as the example, and contain a block copolymerization object 
with a vinyl system monomer, and a graft denaturation object in the derivative. In addition, an alcoholic wax, a fatty- 
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acid wax, ester wax, and a natural wax are also used. 

[0122] As a wax used preferably especially The polyolefine of the low molecular weight which carried out the 
polymerization of the olefin using the radical polymerization or the Ziegler catalyst, and the metallocene catalyst 
under high pressure, and the by-product at this time, The polyolefine of the low molecular weight which pyrolyzes 
the polyolefine of the amount of macromolecules and is obtained, They are the **** hydrocarbon system wax 
obtained from the synthetic hydrocarbon which hydrogenates residue on distillation of the hydrocarbon obtained 
using a catalyst, or these, and is obtained from the synthesis gas which consists of a carbon monoxide and 
hydrogen, fatty acid ester, an acid-amide wax, ester wax, or a MONTAN system derivative. Moreover, what has 
removed impurities, such as a fatty acid, beforehand is desirable. 

[0123] The wax which classified the wax from these waxes with molecular weight using a press sweating process, a 
solvent method, vacuum distillation, a supercritical gas extraction method, fractional-crystal lizationHzing (for 
example, according to melt crystallization and *♦****), etc. is also desirable. Moreover, oxidization, and block 
copolymerization and graft denaturation may be performed after judgment. 

[0124] When the binding resin of this invention is made to contain the above-mentioned wax, dispersibility becomes 
good and fixable [ good ] and offset-proof nature can be attained. 

[0125] It is desirable still more desirable that they are 0.5 thru/or 15 mass sections to the binding resin 100 mass 
section, and the additions of these waxes are 1 thru/or 8 mass sections. When the effectiveness which added the 
wax is not acquired the case of under the 0.5 mass section and it exceeds 15 mass sections, dispersibility gets 
worse in a toner particle and development nature gets worse. 

[0126] Toner manufacture is faced the wax used in this invention, and it can also be beforehand added and mixed in 
a polymer component. In that case, the approach of mixing with a low-molecular polymer solution at the time of 
preparation of a polymer component, after carrying out the preliminary dissolution of a wax and the amount polymer 
of macromolecules at a solvent is desirable. The phase separation in a micro field is eased by this, re-condensation 
of the amount component of macromolecules is controlled, and a good distributed condition with a low-molecular 
polymer is also acquired. 

[0127] The pigment or color with arbitration suitable as a coloring agent which can be used for the toner of this 
invention is mentioned. For example, there are carbon black, aniline black, acetylene black, naphthol yellow, Hansa 
yellow, a rhodamine lake, an alizarin lake, red ocher, a copper phthalocyanine blue, indanthrene blue, etc. 
[0128] a complement uses these in order to maintain the optical density of a fixing image — having — the binding 
resin 100 mass section — receiving — 0.1 thru/or 20 mass sections — the addition of 0.2 thru/or 10 mass sections 
is preferably good. It is the same purpose and a color is used further, for example, an azo system color, an 
anthraquinone system color, a xanthene system color, and a methine system color — it is — the binding resin 100 
mass section — receiving — 0.1 thru/or 20 mass sections — the addition of 0.2 thru/or 10 mass sections is 
preferably good. 

[01 29] In the toner of this invention, it can also be used as a magnetic toner, using the magnetic substance as a 
coloring agent. 

[0130] What the alloy of a metal like magnetite, the magnetic-oxide-of-iron; iron like a ferrite, cobalt, metals like 
nickel or these metals, aluminum and cobalt, copper, lead, magnesium, tin, zinc, antimony, beryllium, a bismuth, 
cadmium, calcium, manganese, a selenium, titanium, a tungsten, and vanadium as the magnetic substance used for 
this invention and its mixture are used, and contains a silicon element in the magnetic-substance front face or 
interior is desirable. 

[0131] Moreover, it is good that 0.1-0.6-micrometer 0.05-1.0 micrometers are 0.1-0.4 micrometers especially 
preferably desirable still more preferably as mean particle diameter of the magnetic substance. 

[0132] the amount of the magnetic substance which a toner is made to contain in this invention — the binding resin 
100 mass section — receiving — the 10 - 200 mass section — desirable — the 20 - 170 mass section — it is the 
30 - 1 50 mass section still more preferably. 

[0133] In the toner of this invention, it is desirable to add silica impalpable powder because of electrification 
stability, development nature, a fluidity, and the improvement in endurance. 

[0134] The specific surface area by the BET adsorption method according [ the silica impalpable powder used for 
this invention ] to nitrogen adsorption gives a result with the good thing of 50-400m2/g within the limits especially 
more than 30m2/g. It is good silica pulverized coal 0.01 - 8 mass sections, and to carry out 0.1-5 mass section use 
preferably to the toner 100 mass section. 

[0135] Moreover, the silica impalpable powder used for this invention is processing agents which have a silicone 
varnish, various denaturation silicone varnishes, silicone oil, various denaturation silicone oil, a silane coupling agent, 
and a functional group for the purpose, such as hydrophobing and electrification nature control, if needed, such as a 
silane compound and other organic silicon compounds, or it is also desirable to use various processing agents 
together and to be processed. 

[0136] In the toner of this invention, other external additives may be added if needed. 

[0137] For example, it is a resin particle, a non-subtlety particle, etc. which commit an electrification adjuvant, a 
conductive grant agent, a fluid grant agent, a caking inhibitor, the release agent at the time of ****-RA fixing, 
lubricant, an abrasive material, etc. 

[0138] For example, as lubricant. Teflon (trademark) powder, zinc stearate powder, polyvinylidene fluoride powder, 
etc. are mentioned, and polyvinylidene fluoride powder is desirable especially. Moreover, as an abrasive material, 
cerium oxide powder, silicon carbide powder, strontium titanate powder, etc. are mentioned, and strontium titanate 
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powder is desirable especially. As a fluid grant agent, titanium oxide powder, aluminum oxide dust, etc. are 
mentioned, and a hydrophobic thing is desirable especially. As a conductive grant agent, carbon black powder, zinc 
oxide powder, antimony oxide powder, tin-oxide powder, etc. are mentioned, furthermore, the white particle and 
black particle of reversed polarity — as a development disposition top agent — **** for small quantity — things 
are also made. 

[0139] Moreover, it is desirable that the weighted mean particle size of the viewpoint of diameter-ization of a 
granule of toner particle size progressing, and obtaining a high definition and a high-definition image in recent years 
to a toner is 10 micrometers or less. Especially in a toner with a weighted mean particle size of 6.0 micrometers or 
less, the effectiveness is remarkable and a very high definition image is obtained. When weighted mean particle size 
is 3.0 micrometers or more, sufficient image concentration is obtained and it is desirable. On the other hand, 
although a fluidity and shelf life will become easy to get worse if the low-temperature fixable ones of a toner and 
diameter-ization of a granule progress, the toner of this invention can suppress too much plastic effectiveness, and 
is excellent in blocking resistance and a fluidity, and the trouble produced by the durability in a development counter 
or a cleaner is controlled. 

[0140] As a measuring device, the coal tar multi-sizer HE (coal tar company make) is used for the weighted mean 
particle size of the toner of this invention. The electrolytic solution is measured using ISOTON(R)-II (1% sodium 
chloride water solution, made in coal tar scientific Japan). As a measuring method, as a dispersant, 0.1 -5ml 
(preferably alkylbenzene sulfonates) of surface active agents is added, and 2-20mg of test portions is further added 
into 100-1 50ml of said electrolysis water solutions. The electrolytic solution which suspended the sample performs 
distributed processing for about 1 - 3 minutes with an ultrasonic distribution vessel, and it computes weighted mean 
particle size by measuring the volume and the number with said measuring device. 

[0141] In the case of 3.0-6.0-micrometer weighted mean particle size, when weighted mean particle size is larger 
than 6.0 micrometers, a 2-60-micrometer particle is measured using 100-micrometer aperture, and a 1-30- 
micrometer particle is measured using 50-micrometer aperture, and when weighted mean particle size is less than 
3.0 micrometers, a 0.6-1 8-micrometer particle is measured using 30-micrometer aperture. 
[0142] The toner of this invention can use a carrier together and it can be used for it as a two component 
developer, and although all the things known from the former are usable as a carrier in the case of using for a two 
component developer, specifically, a particle with a mean particle diameter [ of the iron which is not oxidized / 
scaling or /, nickel, cobalt, manganese, chromium, the metals like rare earth and those alloys, or an oxide ] of 20-300 
micrometers can be used for it. 

[0143] Moreover, the thing which made the resin like styrene resin, acrylic resin, silicone system resin, fluororesin, 
and polyester system resin adhere or cover is preferably used for these carrier particle front face. 
[0144] In order to produce the toner of this invention, after mixing binding resin, a wax, other additives, etc. enough 
with mixers, such as a Henschel mixer and a ball mill, melting kneading can be carried out using a heat kneading 
machine like a heating roller, a kneader, and an extruder, after [ cooling solidification ] grinding and a classification 
can be performed, a desired additive can be further mixed enough with mixers, such as a Henschel mixer, if needed, 
and the toner of this invention can be obtained. 

[0145] As a mixer, for example, a Henschel mixer (Mitsui Mining Co., Ltd. make); super mixer (Kawata Mfg. make); 
R1BOKON (Okawara Mfg. Co., Ltd. make); NAUTA mixer, A turbulizer, a SAIKURO mix (Hosokawa Micron CORP. 
make); spiral pin mixer (product made from Pacific Ocean machine ** Co.); A rhe DIGE mixer (pine baud company 
make) is mentioned. As a kneading machine, it is begun to carry out KRC kneader (Kurimoto, Ltd. make); Bus KO 
kneader (product made from Buss);TEM die pressing, and is an opportunity (Toshiba Machine Co., Ltd. make);TEX 2 
shaft kneading machine (Japan Steel Works, Ltd. make) ;P CM kneading machine (the Ikegai place company make); 
[ 3 roll mills, a mixing roll mill, ] kneader (Inoue factory company make); — knee DEKKUSU(Mitsui Mining Co., Ltd. 
make); — MS type pressurized kneader — A Banbury mixer (the Kobe copper metallurgy place company make) is 
mentioned. NIDARUDA (the Moriyama factory company make); as a grinder A counter jet mill, micron jet, an 
INOMAIZA (Hosokawa Micron CORP. make);IDS mold mill, A PJM jet pulverizer A turbo mill (TABOE business 
company make) is mentioned. (Japanese pneumatic industrial company make); cross jet mill (Kurimoto, Ltd. make); - 
- Ur Max (Nisso Engineering Co., Ltd. make); — SK Jet Ore Mill (Seishin Enterprise make); — KURIPU TRON 
(Kawasaki Heavy Industries, Ltd. make); — As a classifier, a KURASSHIRU, Micron Classy fire, and 
SUPEDIKKUKURASHI fire (Seishin Enterprise make); turbo KURASSHI fire (Nissin engineering company make); 
micron separator, TABOPU REXX (ATP), a TSP separator (Hosokawa Micron CORP. make); Elbow jet (Nittetsu 
Mining Co., Ltd. make), Dispersion separator (Japanese new MACHIKKUE business company make); as **** 
equipment used in order to mention YM micro cut (the Yasukawa business-affairs company make) and to screen 
coarse grain etc. Ultrasonic (Koei Sangyo CO., LTD. make); A REZONA sheave, gyroscope shifter (TOKUJU CO., 
LTD.); — BAIBURA sonic system (Dalton Corp. make); SONIKURIN(Sintokogio, Ltd. make); — turbo screener 
(TABOE business company make); — micro shifter (Makino industrial company make); — circular oscillating **** 
etc. is mentioned. 
[0146] 

[Example] Hereafter, although this invention is explained in more detail with a concrete example, this invention is not 

limited to these at all. 

[0147] 

<Example A-1 of manufacture of Polymer A> styrene 79.8 mass sections acrylic-acid n-butyl 20.0 mass sections 
maleic-acid monobutyl The 0.2 mass section 2, 2-screw (it is KISHIRU to 4 and 4-G t-butyl PAOKI gardenia fruit 
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clo) propane After nitrogen's having fully permuted the inside of a container and carrying out a temperature up to 
120 degrees C, agitating the xylene 200 mass section within a four 0.8 mass sections opening flask, each above- 
mentioned component was dropped over 4 hours. Furthermore, the polymerization was completed under xylene 
reflux and distillation removal of the solvent was carried out under reduced pressure. Thus, the obtained polymer is 
set to A-1. The obtained polymers A-1 were Ka=8.63x104, the peak molecular weight 100,000, Mw/Mn=3.2, and 
Tg=60 degree C. 
[0148] 

<Example A-2 of manufacture of Polymer A> It sets for the example A-1 of manufacture, and is styrene. 79.4 mass 
sections acrylic-acid n-butyl 19.8 mass sections acrylic acid The 0.8 mass sections 2, 2-screw (it is KISHIRU to 4 
and 4-G t-butyl PAOKI gardenia fruit clo) propane The polymer A-2 was obtained like the example A-1 of 
manufacture except having changed into the 1.0 mass sections. The obtained polymers A-2 were Ka=8.99x103, the 
peak molecular weight 200,000, Mw/Mn=3.3, and Tg=60 degree C. 
[0149] 

<Example A-3 of manufacture of Polymer A> It sets for the example A-1 of manufacture, and is styrene. 79.4 mass 
sections acrylic-acid n-butyl 19.8 mass sections methacrylic acid The 2.0 mass sections 2, 2-screw (it is KISHIRU 
to 4 and 4-G t-butyl PAOKI gardenia fruit clo) propane The polymer A-3 was obtained like the example A-1 of 
manufacture except having changed into the 1.2 mass sections. The obtained polymers A-3 were Ka=4.32x103, the 
peak molecular weight 300,000, Mw/Mn=3.1, and Tg=60 degree C. 
[0150] 

<Example A-4 of manufacture of Polymer A> It sets for the example A-1 of manufacture, and is styrene. 80.0 mass 
sections acrylic-acid n-butyl The 20.0 mass sections 2, 2-screw (it is KISHIRU to 4 and 4-G t-butyl PAOKI 
gardenia fruit clo) propane The polymer A-4 was obtained like the example A-1 of manufacture except having 
changed into the 0.8 mass sections. The obtained polymers A-4 were Ka=0, the peak molecular weight 100,000, 
Mw/Mn=3.0, and Tg=60 degree C. 
[0151] 

<Example A-5 of manufacture of Polymer A> It sets for the example A-1 of manufacture, and is styrene. 64.0 mass 
sections acrylic-acid n-butyl 16.0 mass sections methacrylic acid 20 mass sections 2, 2-screw (it is KISHIRU to 4 
and 4-G t-butyl PAOKI gardenia fruit clo) propane The polymer A-5 was obtained like the example A-1 of 
manufacture except having changed into the 0.8 mass sections. The obtained polymers A-4 were Ka=4.32x102, the 
peak molecular weight 100,000, Mw/Mn=3.1, and Tg=60 degree C. 
[0152] 

<Example A-6 of manufacture of Polymer A> styrene 72.0 mass sections acrylic-acid n-butyl A 1 8.0 mass sections 
methacrylic acid The 10.0 mass sections 2, 2-screw (it is KISHIRU to 4 and 4-G t-butyl PAOKI gardenia fruit clo) 
propane After nitrogen's having fully permuted the inside of a container and carrying out a temperature up to 110 
degrees C, agitating the xylene 200 mass section within a four 0.8 mass sections opening flask, each above- 
mentioned component was dropped over 6 hours. Furthermore, the polymerization was completed under xylene 
reflux and distillation removal of the solvent was carried out under reduced pressure. Thus, the obtained polymer is 
set to A-6. The obtained polymers A-6 were Ka=8.63x102, the peak molecular weight 100,000, Mw/Mn=19.8 f and 
Tg=60 degree C. 

[0153] The physical properties of the above-mentioned polymer A-1 to A-6 are shown in Table 1. 
[0154] <Example B-1 of manufacture of Polymer B> styrene 76.0 mass sections acrylic-acid n-butyl 19.0 mass 
sections glycidyl methacrylate 5.0 mass sections di-t-butyl peroxide After nitrogen's having fully permuted the 
inside of a container and carrying out a temperature up to 120 degrees C, agitating the xylene 200 mass section 
within a four 5.0 mass sections opening flask, each above-mentioned component was dropped over 4 hours. 
Furthermore, a polymerization is completed under xylene reflux, distillation removal of the solvent is carried out 
under reduced pressure, and the polymer obtained in this way is set to B-1. The obtained polymers B-1 were 
Ka=2.84x103, the peak molecular weight 10,000, Mw/Mn=2.9, and Tg=60 degree C. 

[0155] It sets for the example B-1 of the <example B-2 of manufacture of Polymer B> manufacture, and is styrene. 
72 mass sections acrylic-acid n-butyl 1 8 mass sections glycidyl methacrylate Ten mass sections di-t-butyl 
peroxide The polymer B-2 was obtained like the example B-1 of manufacture except having changed into 5 mass 
sections. The obtained polymers B-2 were Ka=1.42x103, the peak molecular weight 10,000, Mw/Mn=2.8, and Tg=60 
degree C. 

[0156] It sets for the example B-1 of the <examp1e B-3 of manufacture of Polymer B> manufacture, and is styrene. 
48 mass sections acrylic-acid n-butyl Twelve mass sections glycidyl methacrylate 40 mass sections di-t-butyl 
peroxide The polymer B-3 was obtained like the example B-1 of manufacture except having changed into 5 mass 
sections. The obtained polymers B-3 were Ka=3.55x102, the peak molecular weight 10,000, Mw/Mn=3.0, and Tg=60 
degree C. 

[0157] The physical properties of the above-mentioned polymer B-1 to B-3 are shown in Table 1. 
[0158] 

The <example D-1 of manufacture of low-molecular-weight polymer C+ polymer A-1> polymer A-1 30.0 mass 
sections styrene 56.0 mass sections acrylic-acid n-butyl 14.0 mass sections di-t-butyl peroxide It was dropped into 
the xylene 200 mass section, having 1 .4 mass sections above-mentioned applied it for 4 hours. Furthermore, a 
polymerization is completed under xylene reflux and the polymer obtained under reduced pressure by carrying out 
distillation removal of the solvent and doing in this way is set to D-1. The obtained polymers D-1 were peak 
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molecular weight 12,000 and Tg=60 degree C. 
[0159] 

It sets for the example D-1 of the <example D-2 of manufacture of low-molecular-weight polymer C+ polymer A-2> 
manufacture, and is a polymer A-2. 25.0 mass sections styrene 60.0 mass sections acrylic-acid n-butyl 1 5.0 mass 
sections di-t-butyl peroxide Resin D-2 was obtained like the polymer D-1 except having changed into the 1.5 mass 
sections. The obtained polymers D-2 were peak molecular weight 12,000 and Tg=60 degree C. 
[0160] 

It sets for the example D-1 of the <example D-3 of manufacture of low-molecular-weight polymer C+ polymer A-3> 
manufacture, and is a polymer A-3. 25.0 mass sections styrene 59.2 mass sections acrylic-acid n-butyl 14.8 mass 
sections methacrylic acid 1.0 mass sections di-t-butyl peroxide The polymer D-3 was obtained like the example D- 
1 of manufacture except having changed into the 1.5 mass sections. The obtained polymers D-3 were peak 
molecular weight 1 2,000 and Tg=60 degree C. 
[0161] 

It sets for the example D-1 of the <example D-4 of manufacture of low-molecular-weight polymer C+ polymer A-4> 
manufacture, and is a polymer A-4. 25.0 mass sections styrene 60.0 mass sections acrylic-acid n-butyl 15.0 mass 
sections di-t-butyl peroxide The polymer D-4 was obtained like the example D-1 of manufacture except having 
changed into the 1 .5 mass sections. The obtained polymers D-4 were peak molecular weight 1 2,000 and Tg=60 
degree C. 
[0162] 

It sets for the example D-1 of the <example D-5 of manufacture of low-molecular-weight polymer C+ polymer A-5> 
manufacture, and is a polymer A-5. 25.0 mass sections styrene 60.0 mass sections acrylic-acid n-butyl 1 5.0 mass 
sections di-t-butyl peroxide The polymer D-5 was obtained like the example D-1 of manufacture except having 
changed into the 1.5 mass sections. The obtained polymers D-5 were peak molecular weight 12,000 and Tg=60 
degree C. 
[0163] 

It sets for the example D-1 of the <example D-6 of manufacture of low-molecular-weight polymer C+ polymer A-6> 
manufacture, and is a polymer A-H5. 25.0 mass sections styrene 60.0 mass sections acrylic-acid n-butyl 1 5.0 mass 
sections di-t-butyl peroxide The polymer D-6 was obtained like the example D-1 of manufacture except having 
changed into the 1 .5 mass sections. The obtained polymers D-6 were peak molecular weight 1 2,000 and Tg=60 
degree C. 

[0164] [Example 1] 95 mass sections and a polymer B-2 were kneaded at 200 degrees C with the 2 shaft kneading 
extrusion vessel after mixing with 5 mass sections and a Henschel mixer, cooling grinding of the polymer D-1 was 
carried out, and binding resin 1 was obtained. Resin physical properties were summarized in Table 1. 
Binding resin 1 100 mass sections magnetic substance (pitch diameter of 0.2 micrometers) 90 mass sections 
hydrocarbon system wax Four mass sections triphenylmethane color lake compound After fully front-mixing the 2 
mass sections above-mentioned ingredient with a Henschel mixer, melting kneading was carried out with the 2 shaft 
kneading extruder set as 1 1 0 degrees C. After cooling the obtained kneading object and carrying out coarse grinding 
by the cutter mill, it pulverized using the pulverizer using a jet stream, and the obtained pulverizing object was 
further classified with the pneumatic elutriation machine, and classification pulverized coal (toner particle) with a 
weighted mean particle size of 7.5 micrometers was obtained. 

[0165] The forward electrification nature hydrophobic silica 1.0 mass section manufactured with dry process was 
added to the obtained classification pulverized coal 100 mass section, it mixed with the Henschel mixer, and the 
sieve and the toner 1 were obtained in the mesh of 150 micrometers of openings. Toner physical properties are 
shown in Table 2. 

[0166] The following evaluation trial was performed using the obtained toner 1. 

[0167] Convert copying machine GP-605 (Canon [, Inc. ], Inc. make) of <image evaluation test> marketing so that 
process speed may increase 1 .5 times, and it sets under ordinary temperature / normal-relative-humidity 
environment (23 degrees C / 60%RH). Using the test chart of 4% of printing ratios, copy 1 00,000 sheets and it sets 
under each environment under an ordinary temperature damp environment and a high-humidity/temperature 
environment (23 degrees C / 5%RH) (32.5 degrees C / 80%RH). Using the test chart of 4% of printing ratios, the 
50,000-sheet copy was performed and image evaluation of image concentration, fogging, poor cleaning, the image 
dirt accompanying welding, etc. was performed, respectively. 

[01 68] Image concentration was measured using the "Macbeth reflection density meter" (made in Macbeth). Fogging 
measured the reflection density of the transfer paper after copying the reflection density and solid white of a 
transfer paper using the "reflection density meter" (Tokyo Denshoku technical pin center.large company make), and 
made the difference the fogging value. 

[0169] Image dirt was evaluated by viewing and observing the obtained image. 
A (A): Don't generate at all. 

B (good): Although minute dirt is generated, it is satisfactory practically. 

C (good): The dirt on punctate and a line is generated and repeat generating and disappearance. 
D (bad): Dirt is generated and does not disappear. 

[01 70] The fixing assembly of copying machine NP-6035 (Canon [, Inc. ], Inc. make) of <fixing evaluation test> 
marketing was taken out outside, it operated also out of the copying machine, a setup of fixing temperature to 
arbitration was enabled, and it evaluated by ****(ing) 100 g/m2 paper which is supporting the non-established 
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image using the external fixing assembly which converted process speed so that it might become 150 mm/sec. In 
the 130-180-degree C temperature requirement, temperature control was carried out at intervals of 5 degrees C, 
the non-established image was established at each temperature, five round trip rubbing of the obtained image was 
carried out in the SHIRUBON paper to which the load of 4.9kPa(s) was applied, and the point that the image 
concentration decreasing rate in rubbing order became 10% or less was made into fixing initiation temperature. It 
excels in fixable, so that this temperature is low. Measurement of image concentration was performed by measuring 
reflection density with the Macbeth densimeter (made in Macbeth) (evaluation environment; 23 degrees C, 60%RH). 
[0171] The process speed of the <off set-proof nature evaluation test> above-mentioned external fixing assembly 
was converted into 150 mm/sec, and the offset-proof sex test was evaluated by ****(ing) a non-established image. 
On the occasion of evaluation, temperature control of the fixing roller temperature was carried out at intervals of 
180-240 degrees C, and temperature which the toner offset to the fixing roller was made into offset temperature 
(evaluation environment; 23 degrees C, 60%RH). 

[01 72] <Blocking resistance evaluation trial> toner 20g is put into a plastics cup, it is left for five days in a 50- 
degree C thermostat, and viewing estimates a subsequent toner condition. The rank division is as follows. 
A (A): A lump is not seen but is smooth it. 

B (good): Although some condensation is seen, it gets loose immediately. 
C (good): Although a pellet is seen, get loose simply. 
D (bad): A lump is seen and don't get loose easily. 

[01 73] These image evaluations, fixing evaluation, offset-proof nature evaluation, and a blocking resistance 
evaluation result were summarized in Table 3. 

[0174] [Example 2] 90 mass sections and a polymer B-1 were mixed with 10 mass sections and a Henschel mixer, 
and the polymer D-2 was kneaded at 200 degrees C with the 2 shaft extruder, and carried out cooling grinding, and 
binding resin 2 was obtained. 

[0175] In the example 1, the toner 2 was similarly obtained except changing binding resin 1 into the above- 
mentioned binding resin 2. Same evaluation was performed about this toner 2. About toner physical properties, the 
evaluation result was summarized in Table 2 in Table 3. 

[0176] [Example 3] 95 mass sections and a polymer B-1 were mixed with 5 mass sections and a Henschel mixer, 
and the polymer D-3 was kneaded at 200 degrees C with the 2 shaft extruder, and carried out cooling grinding, and 
binding resin 3 was obtained. 

[01 77] In the example 1, the toner 3 was similarly obtained except changing binding resin 1 into binding resin 3. 
Same evaluation was performed about this toner 3. About toner physical properties, the evaluation result was 
summarized in Table 2 in Table 3. 

[0178] [Example 1 of a comparison] 90 mass sections and a polymer B-1 were mixed with 10 mass sections and a 
Henschel mixer, and the polymer D-4 was kneaded at 200 degrees C with the 2 shaft extruder, and carried out 
cooling grinding, and binding resin 4 was obtained. 

[0179] In the example 1, the toner 4 was similarly obtained except changing binding resin 1 into binding resin 4. 
Same evaluation was performed about this toner 4. About toner physical properties, the evaluation result was 
summarized in Table 2 in Table 3. 

[01 80] [Example 4] 95 mass sections and a polymer E3-3 were mixed with 5 mass sections and a Henschel mixer, 
and the polymer D-5 was kneaded at 200 degrees C with the 2 shaft extruder, and carried out cooling grinding, and 
binding resin 5 was obtained. 

[0181] In the example 1, the toner 4 was similarly obtained except changing binding resin 1 into binding resin 5. 
Same evaluation was performed about this toner 4. About toner physical properties, the evaluation result was 
summarized in Table 2 in Table 3. 

[0182] [Example 5] 90 mass sections and a polymer B-2 were mixed with 10 mass sections and a Henschel mixer, 
and the polymer D-6 was kneaded at 200 degrees C with the 2 shaft extruder, and carried out cooling grinding, and 
binding resin 6 was obtained. 

[0183] In the example 1, the toner 6 was similarly obtained except changing binding resin 1 into binding resin 6. 
Same evaluation was performed about this toner 6. About toner physical properties, the evaluation result was 
summarized in Table 2 in Table 3. 

[0184] [Example 2 of a comparison] In the example 1, the toner 7 was similarly obtained except only a polymer D-1 
changing binding resin 1 . Same evaluation was performed about this toner 7. About toner physical properties, the 
evaluation result was summarized in Table 2 in Table 3. 

[0185] [Example 6] 99 mass sections and a polymer B-3 were mixed with 1 mass section and a Henschel mixer, and 
the polymer D-1 was kneaded at 200 degrees C with the 2 shaft extruder, and carried out cooling grinding, and 
binding resin 8 was obtained. 

[0186] In the example 1, the toner 8 was similarly obtained except changing binding resin 1 into binding resin 8. 
Same evaluation was performed about this toner 8. About toner physical properties, the evaluation result was 
summarized in Table 2 in Table 3. 

[0187] [Example 3 of a comparison] The 99.5 mass sections and a polymer B-3 were mixed with the 0.5 mass 
section and a Henschel mixer, and the polymer D-1 was kneaded at 200 degrees C with the 2 shaft extruder, and 
carried out cooling grinding, and binding resin 9 was obtained. 

[0188] In the example 1, the toner 9 was similarly obtained except changing binding resin 1 into binding resin 9. 
Same evaluation was performed about this toner 9. About toner physical properties, the evaluation result was 
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summarized in Table 2 in Table 3. 
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0.48 








A 


A 


A 


C 


A 


A 


C 


A 


C 


SB 






1.40 


1.40 


1.41 


1. 05 


1.30 


1. 31 


1. 10 


1.23 


1. 15 




32. 5<C/80XRH 




0.28 


0. 25 


0.44 


0.38 


0.68 


0.64 


0. 37 


0. 33 


0. 37 








A 


A 


A 


D 


3 


B 


D 


A 


D 








1.44 


1.44 


1.45 


1.30 


1.35 


1. 35 


1.28 


1. 30 


1.25 




23tV5*RH 




0.55 


0.45 


0.84 


0.67 


1. 10 


1.02 


0. 50 


0.85 


0. 65 








A 


A 


A 


C 


A 


A 


C 


B 


C 



[0192] 

[Effect of the Invention] As explained above, the toner of this invention was excellent in development nature, fixable, 
offset-proof nature, and blocking resistance, and is further equipped with the outstanding endurance which is equal 
also to the preservation under highly humid, and offer of a good image of it is attained over a long period of time. 
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»b«r*-ra«*#B*r«MWl»fc Lt, A/B = 98 

ARt5«^*B*© , MBaKa«»afc5(c>^ffiiifi (k 

a, Kb) «nmiX10 2 MlX10 6 g/mo 
1 -CfcfK Ka ^Kbco® (KaXKb) X 1 0 4 

Sc^fc 9 £>¥{£ftfi (Ka, Kb) #-£*Ven 5X10 
2 ^I5X 1 O 6 g/rao 1 -e*>9, Ka t K b CO® (K 
a XKb) iMxi 0 5 7^1 X l 0 lo tfeSrt^ 

»13fc9oW4Kft (Ka, Kb) «H?H1X10 
3 71>^1 xi0 5 g/rao KaiKb©® (K 

a XKb) ^1 X 1 0 6 7^1 X 1 0 9 -VfrZ>Zt*m®( 

t-rzm&m i £fcf±2 me*^ h-r- a 

[!#*^4] Kfi^ttARtfBK^T. Ka£Kb 
CDJ£ (Ka/Kb) 5X10" 4 M2xl0 3 t'fc 
5 r t «r«*tt5B*« 1 3 <D\,^thfriC&m<D 

V (THF) "SJ^^:)'^^—^ — v-3 >^ p h ^ 

=y-7 (gpc) frcj:<9ai^*ns^fi^t^^ 

-C, t°-*#T-fi (MpA, MpB) ^H^fb, 
3,0 0 0 0 0,0 0 0-C^9> (MpA/Ka) 

X (MpB/Kb) =lX10" 4 MlX10 7 tfc-5 

[»*«6] Kl^AS^Bf^f h7t KP77 

V (THF) pTiS^coyyU^— 531— Vav-^ n-^ 
77Y- (GPC) teJ^ftljtSftaSH^ad*^*^ 

fifi^SHPS (Mw) ^KiT^^i (Mn) 
t<Dit (Mw/Mn) ^^tlftlMw/Mn^lOO-C 
&5 ^ t *mWLt-?Z>n-&!$. 1 7!/M 5 ©V W*fta>tw!E« 

^"CfeS Z. t *«P«^i-5»*3g 1 6 (D^ftliiC 

[^5jfS8] ttfi-&fleAiC*5V^-C. THF"5TB»CD» 
fiffi^O. lMl00mgKOH/gtfo5ri4t® 

->s-c&£ r t &&mt mantm 1 ism e cov 



M 9 cot ivMztdMtco h -f- 0 

[§S:*>B 1 2 ] tttg&ttfid*. * e>lcfi^fi«** 
CSr-&^T+Swi:S:«f»t-r5l»*«l7iSl 1 OWT 

3] ^^fi^Cf(Or h7t Ka 
77> (THF) *Sifeft<n<>?sl's<— *3L—is? is? rt ^ 
h???*!- (GPC) \Z&v>W7££tlZ>ft*&ftmc 
^V^T, If— ^#^§d 5 3, 0 0 075^4 0, 0 0 0X$> 

4] Rfi£4£A, fi^B^M^C^) 
JCSitWC/ (A+B) =9 8/2-3 0/70tfe 

17551 5©v^i"n*»lc»*© h + 

[0 00 1] 
[0 0 0 2] 

2, 2 9 7, 6 9 1fMSf 4 #1^4 2-2 3 9 1 0 
-^<£#&t>\ »^HB4 3-2 4 7 4 8 -^«**lCfe«cS 

[0 00 3] ift^ n <o± 5 ft«W6Btt, **fb*v< 
-y^/Hk^. ^iBLoo*)5m#=— XSrERU, <fc 

[OOO4]0)J^^ h^— tt<riK«oG9i/— 
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[0 0 0 5] b*»U ±*©«*#JBS*l/r#fc.*n — 

[0 0 0 7] t£oT, h^— KWft(D|£^i#^<Z> 

[0008] 0*9, «K:*7-fcy hBS.ifcK«fcv^« 
h*5ttt#*b<*<, trL«C3Vaft«tt<DlCv«4- 

[0 0 0 9] h^-cDj£T-^l-»S#J<b LT!7^^^^ 

3 3 0 4*, (^15 2-3 3 0 5^ 5 7- 5 2 5 

[0 0 10] SfctC, ^BBT3-5 0 5 5 9*t&$8, IkI 
2-7 9 8 6 0^ iai-1 0 9 3 5 9#, 4#§flUg 6 2 
-14166*, 1^6 1 -2 7 3 5 5 4*, ^61-9 
4062*. 1^6 1-1 3 8 2 5 9*, ID 6 0 - 2 5 2 
361*, [U60-252360*, (1)60-21 73 
6 6*^«IC!7^^^^ h^— tt-^IC-ft****^ <bds 

[00 11] ^4xfe<0!7 jy^^tt, hi— (Dl&mfir^ft 



tc y y * * as h -r—mm ur mf&^mit $ -fr* 

[0 0 12] JWi^TSfew^bOfiSBf*. 

[0 0 13] t7ty htKJhtSfcfeIC, h 

t-«1^/qy^i^)^7^gfM (Tg) ^ 

fb^43i>r, s#£:h,3ffii^t^<0£sm*, hp 
[0 0 14] h^-<DteM^tt£&&i-£l£te, *&8fc 

[0 0 15] gp*>, ffifflfi«tti:iiH^7-fey Mtfctt* 

[0 0 16] CcBHHSrWSW-SfcfcK:* «9x:««f^Pg 
5 1 -2 3 3 5 4*^14, »«M^5^«IISMI<: 

[0 0 17] w<0«t5**«*ttfcfcr^/^Sfl['&^**V^ 

[0018] ^n*»»-r5fc**c % wmiss 

5-90509*, 1^57-178249*, ^57- 
1 7 8 2 5 0*, [^6 0-4 9 4 6*4>«"Ctt, 

[0 0 1 9] ^fc, tf=/U5R»J!B*S»:i:*6>k:»** 
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-tht^^o Zbi>mfflf%6 1-110155*. H61 

- i i o i 5 6*^«tcBH^$;h/o<>5o 

10 0 2 0] ftfflOB6 3-214760*. fH 6 

3-2 1 7 3 6 2 ?-, |rI63 — 21 7363*, 1^63 

- 2 1 7 3 6 4 *4**Ttt* (6#^fi £ &&*&<D 2 « 

So 

[00 2 11 £fc, #BH¥2 -168264*. H 2 - 
235069*, (115-173363*. P5-173 
366*, 1^5-241 371 *£*«-?&, 8r##Mt + 

[0 0 2 2] »5BBS6 2-9 2 5 6*^«T?fdt, 

ft* A t WIBM^ Aft 5 2 «HO if =/u»»B«r^ 

[00231 4*BH*P3 -6 3661*. 1^3-6 

3662*. 1^13-63663*, 1^3-1 1 8 5 5 2 

v^/uS** {c^^L^^JS £ -&X 

[0 0 2 4J W7-2 2 5 4 9 1*, PI 8 - 

4 4 1 0 7*^«-e(i. ^/^^V^S*&*TttHg^^aK 

[0 0 2 5J £fc, #I^HH6 2-194260*. 4#BH 
¥6-11890*. 1^16-222612*, 7 - 2 
0654*. [^9-185182*. fW19-24429 
5*, P9-319410*. [^10-87837*, 
1^10-90943 *dV^-C^, V V iy^&^^mSm 

[0 0 2 61 K±i*^T*fccixe>^«3Btt. J£#ttu 



[0 0 2 71 

[0 0 2 81 $?>IC, *36W<OSft|* % MtKmz&thX 
[0 0 2 9] 

^ft< t fcRis^owtBSa zm-tzm&ftAR 

LT, A/B = 9 8/2-2/9 80S1M:$-C 

SftiSfc5co*ffiH* (Ka. Kb) J&siftfhixi 
0 2 7!rMl X l 0 6 (g/mo 1) X&> «9 , K a drKbd 
ffl (KaXKb) #1X1 0 4 75^1 X 1 0 u, Cfc6: 

[0 0 3 0] 

[003 1] ^ &m 2000-250266 *k$8"e 

[0 0 3 2] *»M^43W5a*IS«tcoV^r, J^T(C 
[0 0 3 3] Rffitt<0'ar*B»a Sr*r 

»JIBi8igB**fc(i ht-8g«ft:f 
[0 0 3 4] **«K*5t^-Ctt^ h-*— tfc* 

ttlB-CK^U R*K3firt-C»*:3!ll*.ac4:k:J:9Jlfi«R 
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[0 0 3 5] tt«ttHBf lz#Wk&tiLZ*Z1t*>lZ 
tt, ffl^^A<tm^B4rA/B=9 8/2-2/9 8 

[0 0 3 6] m&fcA'£tzl*m&ftB<D , £&\tmfc. 2 

So 

[00 3 7] ^SS^A^U^m^B^cr)!' 
t6£Sfi#Sfc0<a¥tfcRfi (Ka, Kb) tt^n-e*t 

1 X 1 0 2 75S 1 x 1 0 6 g /m o 1 X-fr 9 , K a 

£KbC0g( (KaXKb) (ilXl 0 4 M1 X 1 0 11 
-Cfe5o »tl<Ma, Kb^Mtl5xi0 2 7!i 
15X1 0 6 g/mo 1 T'fc9, KaXKb ixi 0 s 
1X10 10 r*> 9 , L < f±K a > Kb 755^ 

tt«Phl x l 0 3 Jbm i X l 0 5 g/mo 1 "Cfc 9 , Ka 
xKbs&si x l 0 6 M1 x l 0 9 -Cfo^ o 

[0 0 3 8] W % a*<*A2ktffi^(*B*<D'B , flB*i3* 
3ftSfc 9 (Ka, Kb) ffi^ffc^CDlT 

#<£«8 g «5gO>NS B CD r— 52 j fc*UT*5 9, KaiK 

b« (Ka xKb) it. mmmm<Dmn<o r^^j 

[0 0 3 9] Ka XKb^iffi«l«l^ti^ s h 
wet, A0&4Mfttt«rXaLU 3Mfctt, (SfcJ&Bftt* 

^^-/iitj^t^^K/^, * y — ^>-^ 

«W^3tlf8^a-e#5. ^coJ: 5ftf"J^<b. 36 

# ct < , 9cmmmm> * r t> » a c * * 

[0040] KaXKb ^1X10 4 *i»«D«£\ *£<d 



#^#£^5wias^£ft<ftoTLlfe5o Z<Dtc£>. 
[0041] tft % KaXKb ^1X1 O'^giSS 

[0 0 4 2] ffl^frA&t/BJC^V^T, Ka^rKbOit 
(Ka/Kb) 5 X 1 0" 4 7 T J^2 X 1 0 3 -Cfc5C 
&#3#SUr\, :(DKaiKb^lt (Ka/Kb) tt, 

fty^*«WS*S::fc#^«fcft9, A»ft»*:7 
[0043] KatKb CQJt (K a /K b ) 05_hJE$£|B 

^<oj§s% in a Affile* 9, y^©3W»tt(csu<, 

H*^*7 htt. B^ttjWMtfWS. 
[0 0 4 4] -hiea^^ASU^BCD^ h7t Kp77> 
(THF) ^ 3 a^r h?7 

-7 4— (GPC) (Ci9ffl^$tt5^fi^^C*3V> 
t> ttfi-&*AXt^B<Olf— ^»^-fi (MpA, Mp 
B) I^m3,0 0 0?jl8 0 0,000-Cfe^ 
(MpA/Ka) X (MpB/Kb) ^1X10" 4 7jI 
lX10 7 tfc5;t«U\ rco (MpA/K 
a) X (MpB/Kb) y^»*<OJHB«5g4«^jH 

[0 0 4 5] (MpA/Ka) X (MpB/Kb) 7>>± 

mmm^-com^. -r€tzm&, mm 

1£A*;£L< ftofc9* !7y^^^»t5®^ fiit 
»tt©J»)&s»a3Wc< < ftS. ft 9 

[0 0 4 6] £fc, Kfi-g-frAXt/B^fiS^^^S 
(Mw) £ gS^PJ&SH^fi (Mn) t<Dtt (Mw/M 
n) tttjlfilMw/Mn ^ 1 0 0 "CfeSd i: U 

[0 04 7] Mw/Mn^ 1 0 0"Cfc-5i:§, Wfl&f^i: 
^-CML, 5»«K«?*^i:*e ^JC, Mw/M n 

^ 2 o-cfc$s^ ^n^n^m^frco^s^^v 

Y*-^Kft4fc», SB«ia^J:9ft&— left 9, J;9 3i 
Wfty/^^^nJc-f-So Mw/M n > 1 0 0 co^HK 

[0 0 4 8] ^O^le^^'C/fi^lbn^fi^A^W^ 
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[0049] tiSa *&-rz>*/ ^-(D&Wmt IT 
f*. «x.tf. r^yy^, a-xf/vr 
*y/v»* ^ohvi, ^ti, t*~yuffl®, 

^wyj8, ^^^/v^^^K^^ffifp^^^v- 

[0 0 5 0] ilBWffiSa Sr*-rSfi-&»Att, THF 
»r*»<OMflidS0. 1M1 0 OmgKOH/g-CfcS 
:^**K, ^ICCiO. l7!?150mgKOH/ 
g#»*L<* S&K#*L<te0. 5M40mgK 
OH/g, #{CjJ£L<f*0. 5M30ragKOH/ 
g-Cfc5o »^*A^±EttBHo«MilIi«:*i-5»&, A 

[ 0 0 5 1 ] ±feffi^f$AC0i&ffi^ 0. ImgKOH 
»ttWfgife8SJtSSb** s *3gbftl^ lOOmgKOH/ 

[0 0 5 2] £fCs M^ffcBKlfc^T, fiSb^x;K 

t*. r^y^y^v, y/M»^y *>t?yv\ 
7^5;i/SH5-^f;^y^ * ^ y yw&/s 
^vw^yv^yK 7y/^y^;vx-f/K ry^js 

-^f/^!)^x-r/K f^^y y 

k #y j^i^y/y n— y u— k 

y n^ix^^/p^^.^^^— h ; ^y^v^/ur^n 

/l/T^/xf/l, (^^) 7^yu-K ^xf/U7^/ 
[0 0 5 3] *3BWCfflU^4xSS-&«CA&VB«. _b 

[0 0 5 4] tfyx.Kf^l^y ; o-^^-^^^U>. m 

Uy 4 p — 7 :r —A*;*^ U>\ p-^D/V^f L/ 
>\ 3, 4-v ? ^a/U'JX^U>, p -:x^/W;*^W>\ 



2, 4 -v^^yU:*^ 1 U>\ p-n-yf;Mfi/y, 
p-tert -/f;^fl/y, p-n-^^rv'^f 
U>\ p-n-^tofl/y, p-n — 
u>\ p-n-rV/^f uy, p — n — Kt^VvW*^' 
i/y§xf yyM*;xf uy, t/ntfu:^ 

^^y, >r y^^y»3F«Mi#y ; «{fctr= 
yK m.it^^V'r^s JMbtr^K ^s/fte^/v^n 

^/K f y^^/wji— T/^(ox o ft tr— /u^l 

^ f/K y ><-;t/^ h y(D J: 5 4 if h y 
£g : n- \f=.tv\?x2— y^ N-lf— /nfr/w<:/— /k N 
- ;w>r ^ K— yK N-exyvfc 9 ny Kv<£>J;5ftN 
; ^t7> yyi;7^yn-by 

/K ^^^ynnhy/K 7 ^ y yWT ^ K<7><fc 5 ft 7 ^ 
y /uRISWtt t> L< We* * * y AjftBtttt ; ft if -c* 
So 

[0 0 5 5] wttbotr=yi^E-y^--tt*afeu< tt2 

[0056] ^ne>co*-et>^f : -^>'^*s-&#xt> t ^ 
f^y/7^ y /^MS^r^^J: 5ft^ey-7-com 

fctt^ u >/T * y y^#S^*^5^ 

[0 0 5 7] l^ftAMB(?)^7^|G#i£S (Tg) 
4 0-7 0t?5W*L^ 6 TgdUOtjtcjSwi 

[0058] &it, &mmmm<p^ ^b^ia^ti 

Ctt\ TH F^»»©G P CIC J: 6»^i»l»Ci3V^ 

tW^i^3, 0 0 07j14 0, 0 0 0"C^5C 
^r^»^L<, ^icSf* L<tt»fl5 f 000M 

2 0, 0 0 0^)«l^^ yt- ^Sr»ofcco^at\ 
[0 0 5 91 ^^fytWWl4, 0 0 0*?3ScD# 

H-S*t»0^aW*^«tfb ^-ftfflr«»^i^ft «9 , 

3 0, ooo^^cii S3Btt*HMfc^-8. 
[0 0 6 0] ^bl^, m^«w*A, Bfc*M-SRfiJt*C 

X (ArB) 9 8/2-3 0/7 0-Cfc5:ti^ 

[0 0 6 1 ] _hS5fi»^H;S[-&fls:CS:S&^'&*-rSw 
<b^<fy, »#»Bi#OiB* i)STS*5 I fc*-e 
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[oo6 2] m&&ccD#7xmm&& dgi 

[0 0 6 3] Sfc. #»WlC*S^t\ ht-tOTHF 

9LW&&tt (Mn) j&«#*L<ttl f 000M4 
0, 000, £<b*C#£ L< 12 2, 0 0 0M20, 0 
^WHKfj:3, 0 00M15, 0 0 

otfc$ri^J:<, Sfl¥^^fi (Mw) ##*L. 

<I11 0, 0 0 0M1 0, 000, 0 00, 

0 0 0M5, 0 0 0, ooo, 
£L<te30, OOOMl, OOO, 000-Cfc6l 

[0 0 6 4] #$&W(D b1-— THFWi&^cOGPC 
[0 0 6 5] h^-CO^C^^fi^i, 0 0 0«O 

fcttMff *&5W-fltJ» io, ooo 

fb-T^o aRTStf^fttf 4 0 , OOO^^fc 
ttl*¥*S^iiU 0, 0 0 0, 0 0 0£j£ix.3*&^ 

[0 0 6 6] *«(H«>h-#— tt, THF/FS» 

<f*0. 57^M5 0®^%, 4#tC$f^ U< f^27!?M4 5 
[0 0 6 7] THFW^6 0Si%^gx.^ 

[0 0 6 8] *ficDhtH^ BM85a s O. 1M50 
mgKOH/gTfc5:iW*K, £<blw*T;*L< 
ttO. 5M40mgKOH/g, ^C&tKliO. 
5M30mgKOH/gX^^ ht-^, 

[0 0 6 9] h-J— <0BMffia*O. lmgKOH/g*» 
m&Xm&-r. 5 0mgKOH/g^5i&Cit 

[0 0 7 0] Ht^^?X|5»lftS (Tg) 



tt, 5O»S7 0"C*#tU\ Tg^5 0t*« 
■MM**, 

[0 0 7 1] *»WlC*5V>r. ht-^^fW^T 
H F S:»jHE t L fc G P C ic J: 6 ^idftttft^ttT 

[0 0 7 2] <GPClCiS^7-ft^*<Oj|BS>4 oX: 
<Dfc- h^*W<—*T-# 9 rco^g 

j*-C«iSU THF«WBra«:fal 0 0 n 1 &AUTSJ£ 

at £ ftfettftfeoatSHt t^^yhit obb«^ h n m 

Lfc 0 &fif§Mfr*Jfi(^»*y *<3-v>z^mt Ltlt 

1^*3i*:&CD#&< % «x.tfBg5ftitBXttjR«Os h o d e x 
GPC KF-80L 8 0 2. 8 0 3, 80 4, 8 
05, 806, 807, 800 P (DM&G'frlt^ . 
— ttSIOTSKg el G 1 0 0 OH (HXL) , G2 
00 0H (HXL) , G3 0 0 0H (HXL) , G40 
00H (HXL) , G5 0 0 0H (HXL) , G600 
OH (HXL) , G 7 00 0H (HXL) , TSKgu 
rd col umiKOE^t^lf Z>Zt&V% 

[0 0 7 3] *fc, ^W^TC0i^LtMt6c 
[0 0 7 4] W5:THF'Man, ««FlH»iaLfc 
+»fitHTHFii<»* (tW*^— 

HF*^cO»cSH#[ffl^2 4B*ia3£JLh£#£J; ^iCi"6o 

tV^/vM7^;i/^- (^TIM'XO. 2 — 
0. 5|xm, 0iJ^.ri-e-r->3 5-2 
(Sty-ttW *M**WC*6. ) t><D 
S:GPC©Wsftt6. «K*»3»s 
0. 5-5mg/ra 1 t ft £ J: p i-$fgi-£ 0 

[0 0 7 5]*38«l:i3^ h-J— *0tS*MMt# 
<OTHF?F*^XVJH2|5He*«IB^THF^F»», 

[0 0 7 61 <THF^«)ig>ht-ft2. Og 
»tl (W ig ) , HffifflK («Atf«»a«tt«N 
o. 8 6R) SAHtyy^^i^- MUSIC 
t LtT H F 2 0 0 m 1 SrfflV^ 1 0 U 

^, lOOt^WS^iU THF?I«tf»iS: 
(W 2 g) . *fc % h-*— +o«W«R»0« 
(W a g) o 

[0 0 7 7] «»»Pc»ttKTO*«-c*«)S. 
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(W b ) g£r*#>6 0 

THF^F?§5>= (W,- (W 3 tW 2 ) 

[0081] <mffi(om%.> hi—comm&. hi—<o 
[oo82] m&mmz j is K-0070 [zm~r 

So 

(1) mm^ft h+-Rif&mmm<DTHF^mf&ft 

0. 5-2. OgSrfiffU ^f»lfi»<OlSf*Wgtt 

So 

(2) 3 0 0 m 1 <Dtr-% — tcW»SrAtu. h/Uinv/ 

A> (4/1) *>»£*l 5 0m 1 Sr*p^»j||-t- 

So 

(3) 0. lmoI/l©KOH^)x^/w*Mffl 

»«^**S4t«<ofBttSj«3636tt AT - 4 0 0 (w i 
n workstation) HBP-410 MWi tf 

(4) rco^PCOKOH^COffifflfi^Sm 1 t U IW9 
l^y^^riHSL, C«lS»KOHS««)ffiffli*B 
m 1 tt^ 0 

(5) WiaDM^StSo fttKOH©77^ 

[00 8 3] ISMiS (mgKOH/g) = { (S~B) X 
f X 5 . 6 1} /W 

[0 0 8 4] < k-j— co^?^«5»aaEosij«> h-t— 

<D#9*imm& (Tg) fi, ^SjtSES&fiffl- (DSC 
SH££B) . DCS- 7 (^-^^^yw^-asa) 
l^tASTM D3 4 1 8-8 2 CTSJ^^^c 
[00 8 5] ffllJ^SWte 5-20mg, £T£ b < 1 0 

7r LT^Tyu^^fflvv »J£ffilffi3 0 

~2 0 0t^mr% #13lgl0t:/mintfM 

[00 8 6] fi^ffcA&tfB (D&tftXmt IsXX&WiC 
[0 0 8 7] r*)5*>, fLftS^&tt, tK^^^A,^ 



[0 0 7 8] 

(W b /W n ) x i o 0 -MttDBKjMMTV Ofi%) 

co^w**>feK»^o«ia«R»©aa (w 3g ) # 

[0 0 7 9] THF^F«»«iTffia;^e>*«>e>ixSo 
[0 0 8 0] 
} X 1 0 0/ (Wj-W 3 ) (%) 

[0 0 8 8] La>L#a*p>, gfe&DLfca^J^jt^^S 
#»&"0*>*. 

[0 0 8 9] ^SS^I-J^Ti*, MMlOOSi 

o-9om^) xn5<o&&\t\ mm^imteftmmt 
**jg|tiooHft»K:»Lro. 0 5-iRi»T*ffl 

[oo9o] mmm^(omm\cmm^n^mmmf&^ 

[oo9i] ^femm&m^z&^m&m&m&%i<D 

3, 3, 5- h U ^f^^n^fy^ i, 3 - 

2, 5-^^/1—2, 5- ( t -T^Vl^— **-S/) 
2, 5-v^^vU- 2, 5-^/- ( t 

=*r-» h'JT^ 1, 1 --J- t **r*s 
*/?u^*c*yis, 2, t -:/?vW<— ^#->^ 

9 Is, 4, 4 t t^>/<l/|j y 

K- n -^f/H^f/K v>- t -^wVt^r 
^fMKnri/7^u-K t --/^?v/<— 

/UTS^— 2, 2 - tf;*- (4, 4-S^-t-y^ 

^/°-t^v'^ ; ;p^^^) ^o/'y, 2, 2-t- 
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[00 9 2] C4x<bC05*>, <tf9W*Ul^t><or*, 1, 
1 t -7=7';\ss<<- ttis- 3, 3, 

/u^D^Hy, 1, 1 -i/- t -z/^vl"*— 
iy^n^=*-y->\ v^— t -/f;w^-^^r^^rf/^ 

— h&tf2 t 2 - tf^- (4, 4-i>-t-y^/W^— 
t^r^D^ty) :/n/^ ^ t -^^v^- 
[0 0 94] fttttttcttu ^y/^ /W*~ ^-^rv' h\ 
1, 1 -v? (t-^/W*— -3, 3, 5-S 
y^f/^^n^**^ 4 -v? (t 

h\ a -a' -tfJ* (t-yf/W^V^yya 
\f;v) -<>-if>\ t-^ww^yy, ^- t 

[oo9 5] ^frb(Dm'gm&m&Mtem*. tirs&s 

[0 0 9 6] cixe>cofi^j^, aspcDjSa^^ey-r— 
[00 9 7] Mfll^c^^S^i: IT 

[0 0 9 8] SSKfi-g-Cfflv^^itti: It, Srv-uv, 



*rS2Ky^— l-«to-C»ftS3d5 % i§3t7 0-2 3 0^ 
T^^co^ft^o ®{Kfi^tc*i^T«, SK10 0RI 
^IC^fbT^/^~3 0-4 0 0 RS«T-fT 3 <0##£ 

[0 0 9 9] S e>lC v S-&»TB**C«»4>-Ctt l <7>fiL^# 

[oioo] *mw<o b+—izi£mztiz>t&&mffik l, 

[oioi] jKMf yy, tfy-p-tu/u 

f-/u^-7^y >-*ffi-&tj£, 7fi/y-7^ y/M»j&* 

v /^m^* 7- yarns' 

flc, u y- a - ^ d /i^^ ^ ^ y f ^#1^ 

ft. ^yy-r^yc^hy/^i^ 

y^u^^*s^ff, ^fyy-7^ycihy;v->fy 

; 7Ky*e^tr=. 

iBSM--* i^-r r * y ^»bb, * * * y a« 

re, 3KyftKfcr=/K *>y=*->isre, tfy^fvMg 

*ri/mm. ^yyyfflm, ^yifn/u^^— ^ 

'OWIffl, ^^cy-fy^y^ ^ift*»JIBftif*s*6 
[0102] #5fcMa> h-^-icii, IEWffl:fefe*fe«ft# 

[0103] bT—&jEftnmz»mi'2>i><ok\^xT 

[0 10 4] ^^o->^aVjjBJBR^jR4jMf^ 

«tS3Ett«5; hy/f^y^ry^-^A-i-t 
Kn^y-4-t7h^i/7*yBfi, fh7yf^7 

y^r^^Ar :7/l^n;tf U— h C0$D^ H4^T >-"e^ 

^-^M(/:tL6^)^« ; h y ? ^~)v* 
y^yyfySf, ^v^v^, ?^y^*, sa^k. 



-9- 



[0 10 5] 3=fc, Tte-^ (1) "C^$ixS*«*L 
[0106] 



T 1 

Chb=C 



i 7 3 _ 

C-0-R 2 -N + — R 4 CH^""^ 
O R 5 



SO. 



(1) 



[0 1 0 7] JbfE-Jfejt (1) +(OR 1 tt, *3BB^* 

R 4 , R 5 Ax*R 0 te, ^ti^Hr^/u&-c$>^o 
[oio9] mtf#«fekJB«t#, nt&m#ir 



|0110l*fc, fcfc^Lfc— Jft5£ (2) 

[0111] 
HL2] 



Ar-N = N-Ar 

>y t x: 



A + 



Ar-N = N-Ar 

[oi 12] ±3B-/i*5e t2) y<D, Mmm4>'b&m 

£r^U Sc. Ti, V, Cr, Co, Ni, M n , R 
rte, 7x^/t£K ^7^Sco$a#T y — ;vm*Vfo 

F&RXfl%mm 1 1 8(07/^/vS, SSRftlttM 
Y ' -O-, -CO-, -NH-£7tte-N R- 



(2) 



[0 113] «rK:«t>-EOT*i: LTte, F e^fcteC r *5 

vtc^, ta^/ps, r~y kSj&s»*uv\ * 
[0114] we— (3) ^es^nsifiStt 

[0115] 

[ft 3] 



H 2 0 0 

(Br z ^A/°" c \ 

-Z-(B) 



c-cf 
II 
o 



t 

H 2 0 



[0 1 16] Ji8B-/»5C (3) MYSMGL^fo&m [0 117] 

Sr^U Cr.Co, NUMn, Fe, Ti, Zr s [lb 4] 

Z ru Si, BJfcUA 1 



(3) 
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(B) tt. 




(7/V^;vS, X^JJ KS, ry-/vS, ADy>7cf ( ^hngCD 





R 

Vy?*. Jfeffi&Vvf*. ^7-jvyy*?s^ Jim? 
[0 12 2] tt?fcff*L<ffl^e»tl57y^^tLT 

^ 7 >f ^ l-c^ e>n$fi^t^7K i/ 7 ^ 

[0 12 3] rttbco»7s/^^^b, T'U^SSfFife. ?§ 

[0 12 4] JilB!7y^^Sr*3BM^jeS«flB^*«"* 

-fey H±S:afiET?#So 
[0 12 5] ^frh<OV y 2 *<OW&m*. S$*fi*flS 1 

o oKfiSJKfctLTO. 575^1 5®fiW-C£>3:: 

0. 5S:ft»*»<0»£\ I7y*;*&^Lfc»l*jM* 



[0118| A* ^t^tf-^Sr^U 7KPg-r^>-. ^~ 

[0 119] WC^MBM^ttit Fe, Cr, S 
U Z n^fc^A I «5ff* U< s (B) <7VO--t?:^& 

<, 4*>-a' + ttt^ >tc?!t>f r 

[0120] wmmmn&cmsMWWjiifr H^-— i-* 

L<f20. l-5KIS^M^^5o 
[0 12 1] £fc, *#WK:*5^-cti\ MtfflttSr[RiJi* 

tLXI^7 7^y!7>7^^S(; j e^M^ -^^a 

tMr«0«a«fr*\ sKy^-w^^^c? y^-xXU?-tco»» 



[0126] ^MVNTffl^e^ -7 7^ ^(i> b 

[0 12 7] *^^coh^-{Cfli^T^5«fe^Ji: IT 

[0 12 8] c*Lbr*, ft#H<ftco3t**jft4:»«P't-6 
Lt» 0. 1 2 0 SSSiS. £f*L<f±0. 2 AMI 
JB^feita. «*tf. T:/3RJfe*k ryh?*/y» 
1 0 0«fiSM£*fLT. 0. lM2 0fIS, 

[0 1 2 9] *»H<D b"*— tC*5WC* ^fe^J^L-T. 

[o i 3 0] *5swK:fflv^e>ix*»ttffturtt, 
r>-^^->\ y f # K ^ 

10 13 1] «6tt#«>3p*&iK-T-Si: Lttt, 0. 

0 5-1. OmuiWIK, £feM#*L<ii0. 1 
-0. 6 // m. 4*W?*U< «40. 1—0. 4//m-efc 

[0 13 2] *»WKi*jw^-c h-*— 
CDgtf. 1 0 0 Bfi«WC*t LT1 0-20 0I 

S», Af* L < li 2 0 ~ l 7 o Sf>W^L< 
ft 3 0-1 5 0SJfiS&-C£>£ o 

[0 13 3] 43B9J<D h-t— |C*5V^Tf*> »M?c^tt, 

[o i 3 4] ^iswfcfliv^bns^y mm 

Wm\Z <fc 5 B E Tffifcl* SJfc^ffiSa* 3 0 mV g £A 
_h v #1:5 0-4 0 OmVg<O«£fflrt<0fccDdS&#fc 

#0. 0 1-8Ri», #*L<f40. l-5KtStt 



[0 13 5] *fc, MiCfV>bWv'y^» 
mm LXQMZtiX^Z r. 4: t>»* LV\ 

[0136] *»«<d h-*— icte, i^Rfcjt u-r*«>* 
[0 13 7] fttib 

[0 13 8] W^tfM^Uit x^av (g&jffi 
tt) »5fc. ^77 y #97^=59' 

bit. t-Ctf hnyfi>Aft*^ff*U^ 

[0 13 9] £fc, h^— tt«0/J>tt«ft^a!^/ 

»*Ll\ »^a*T*S««6. 0 MmJ£TF<£> h^-lc 
+^B««*^»b*X-C»*LVV -7^-Ch^-cO® 

a^tt^/maf basalt? t mm^^mm^t l>b 

[0 14 0] ht-^Si¥W»i, Sij^S 

©<»:L.r^, =3— /l^^— -r/V^-Yif— 1 IE ( = — 
ttJB *JBv^So I SOTO N (R) - 

i i (i%4£fb-^by t>A*»rffx a— f-^r^> 

ffi<b LT^. ifr8B««*»fR l 0 0 - 1 5 0 m 1 rfiK^ 

XJUfr^fltm 0. l-5mlJ)Pt SbtcS!]^ 

S8:2-20mgMS, b^SHPiStt. jS 

[0 14 1] IftWS^ 6. 0^m<t!)^V^ 
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mtttfc^SrfflJeu liWSS3. 0 — 6. 0/im<D 
S^te. 5 0iimTA-ft-^ffiV\ 
&-7-£j«£U fiftip*&«[g^ 3 . 0^m*l^l: 
ft. 3 0/im7^-ft-$:ffil/\ 0. 

[oi4 2] #s&gi<& hi— v T&mmisX- 

}^@tit(0^ =Lytr;\s, =iy</Uh, ?U 
2 0 — 3 0 0 n m<0%L^-fr$imX% 5 Q 

[0 14 4] **W<Dh^-«rf^«"r*^tt, 

-y— , 7$-/i'*/^cD&&m\£&y+#&&^xfrbto 
t\ $ bi^*w^j£ cxmm<omm\^^^^^^ * 

[0 14 5] «x-tfffi^«4:l.rtt, ^yi/x/^^rt 

m) ; y^a-v wmwtftffitiM) ;-rv#-** 

, * — tfa.9>fiP— , iNf * p 5 ^ ^ * (*y#y 
^ ^ p vttK) ; ^/utrvs 
tfcK) ; ^r-fy^t- (^#-*hSi) ^ife 
*U a»«tUtt, K R C ~ — & — (SE#«X»rth 
H) (BussM) ;TEMI 



urn urn (*2«hm±» ; t e x -nf&mm ( a * 

tttt/ffttS!) ; PCMIMffi («lM«X3fttJK) ; 
flWti*) ; --^y** (H#ttilittS) ; MS» 
(ttFSMJrifclO *sflitfe>*u «&#M8£ 

K -tV-^-Yif (*y#?^n>*i:jg[) . idsS; 
7K P JM^*sx h»5M» (H*=i*— ^ry^XUtt 
S) ; ^ a * ^ s/ h S GB^ftXgffttK) ; 

(-ir-T^^dk^ttSi) ; * y^hoy am 

V^^±®) ;^^7yW7^7- (0«x^ 
(ATP) % TSPir^l — * »y*7^py 

^h7v^^ mmmmtm) .u^-r^- 

7, ^nv/7^- flSfexfPSftfc) ;y<4^yy^ 

y?*/^j± if/is b^#M) ; y^y — V (#r3fCX 

[0 14 6] 

[%tkw «t, Mft&mmm&h<>x'4;ftw*t$t>i£ 

[0147] 



<m&ftA<ou&mA- 1 > 

7 9. 8ftS 

r^y/w^n-y^/w 2 0. 
W >-ge^ / y^/u o . 2 SftSB 

2, 2-^^ (4, 4-^- t -^^/U^— ^-^V^^ P^^rVyU) ^p^n p >- 

0. 8RfS 



^tbfcfi^^A- 1 tt. K a = 8 . 
^^^SlOTT, Mw/Mn = 3. 

[0 14 8] 



4 0P^7^np^-r ; ^fiy 1x^2 0 OffS^^r^^L^^ 

<fi^f^AcD$S{3gWA- 2 > 
^fUV 7 9. 4! 

r^y/v»n-^/i^ 19. sasas 
r^y/v® o. 8gfia 

2, 2-kf^ (4, 4 -S>- t ^^i/v'^ p^^r->/l^) /n/^ 



6 3 X 1 0 4 , t"— 
2, Tg = 6 OlCt? 
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l . 05 

t H6tlfcl^*A-2tt, Ka=8. 99X1 [0149] 
0 3 , ^»fi2 0^ Mw/Mn = 3. 3, Tg 
<m#<*A<D8Si£#jA- 3 > 
»ig«lA- 1 K*5^T, 
^^l^>- 7 9. 4tta 

7^y/VSn-/f/W 19. 8Sfi^ 

y * * y 2 . o 

2, (4, 4-iS- \-zf^f\"<— rt^^i/ju) zfv^s 

1. 2Rft» 

fc**.fc»#H*R3S«A- 1 tW««C«^frA-3«r» ==6 o*:-c*>ofc 0 

fco ^e>4x^tt-&(tA-3tt, Ka =4. 32X1 [0150] 
O 3 , tf— 0^, Mw/Mn = 3. 1, Tg 

<1*(*A©»5SWA- 4 > 

rssaia- 1 ic:iou>r. 

8 0. 

T^y/V»n-^/W 2 0. OflS 

2, 2 -If* (4, 4 -i/- t --7*3-;l"<—Jr*ci/i/? n^^vvlO 7u/<ls 

0. 8I1S 

\Z^Z_tz£UM*$ijg&\A-l tmm^m&ftA- 4 &m 10^ Mw/Mn = 3. 0, Tg = 6 0t?fcofc, 

fc. #e>ftfcl**A-4tt 1 Ka=0, e-^^fi [0 15 1] 

<«£*A*>**«A- 5 > 

MiSWA- 1 tC:fc^T. 
^^■UV 6 4. OKfiSfl 

r^y/Hn-^ i6. oiiss 
> * p y a*e 2 o scasp 

2, 2 — tT^ (4, 4—^- t-Z/^vU/*— *^>*>^ti^=**>yP) :/t2^V 

O. 8R;ffiW 

fcK*.fcK^M4)Ba«A-i fcWW!iJ[«H*A-5*r» =6 0X:-Chotz o 

tZo Wbttfcfi'&*A-4tt, Ka=4. 32X1 [0 152] 

O 2 , ^WilO^ Mw/Mn = 3. 1, Tg 
<S[£*#A<D*f3g0flA- 6 > 

^^l/V 7 2. Ogf^ 

T^y/v8n-/f;u 18. OfffiSE 

a« io. o saw 

0. 8 5 



4op77^3rt-e^uy2 0 0RiM«tfL4^ r ^ y /H&n -^/u i 9. o;ag$p 

e>s«rtS:+»K:a*-eB»ui i oti:#ia$t/c ^^^y/^^y^^/u 5. oRaec 

fCo :(OJ: 5(cLT y #P>nfca^{*:^A-6 £ + ft b««rt*+#fc»*-C|B«U 1 2 0 

bixfcfi^*A-6tt. Ka = 8. 6 3 X 1 0 2 , k'- ffe, ±IB*J«»*: 4 WrBJd^trfBT Ufco SbJC**>U' 

^^-7-110^ Mw/Mn = 19. 8, Tg = 60t yJSSTtl^^T L, ^T^&«t*358BBfc* U 

[0 15 3] ±EI*#A-l-A-6<Dfttttaii: ^«CB-lfi, Ka = 2. 8 4 X 1 0 3 , 

^"t*o 1^ Mw/Mn = 2. 9, Tg=6 0t-Cfcot 

[0 15 4] <fi^»BcoaS5S0»JB-I > [0 15 5] <M&» B cO»5g«IJ B - 2 > 

^t-^ 7 6. oSfigp SJiteilB- Uddsir^r, 
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r^9/u»n-y^/u 1 8Rfi 

^ * * y /u® ^y i/vvu 1 o Kfigc 

*S- t -^fyw^^^rt^ K 5 USSR 

fCo #e>nfcfi^B-2(t, Ka =1. 4 2X1 
0 3 , If— ^5>^-fil^s Mw/Mn = 2 . 8. Tg = 
6 Ott'fcofco 

[0 15 6] <m^f£BcD3S5t#]B-3 > 
»5S«B- 1 (CSS^T. 

p< * * y /u*^ y 4 o icsa 

V- t -'/fyw^^-^t^ K 5 fffi?& 

fcoS&Jlfcl^*B-3li, Ka=3. 5 5X1 
0 2 , tf— *#^4l^ Mw/Mn = 3. 0 , T g = 

[0157] ±lEm^^B - 1 -B - 3 <D*tt«r* 1 Id 

[0 15 8] 

<ift» J f-ftfi^*C+J|-&#A- 1 cO»»«D - 1 > 
ffi^-frA- 1 3 0. 0l£fi#fS 

^fi/y 5 6. ofi^ 

T£ y/MKn— Z/^VU 14. O^fiSfl 

^- t --fT*vs<—tt*M K 1 . 
±8BlRtt , »«:^->^>'2 0 0 Sfigp*f^ 4 B*RI]a*ttTjB 

fil. 2^, Tg = 6 0t^/c o 
[0 1 5 9] 

<fSM-tl^*C + S#<*A- 2 (0»SS«D- 2 > 
KigMD- 1 iC*5V^T, 

ffi-£frA-2 2 5. 0ff&£i$ 

6 0. 0fCfi£& 

T*9Atitn—jr*A' 15. OfJfi&S 

v?- t -^f yW^t^rW K 1. 5Si» 

fc. »&*LfcS*(*D-2HU t-^ffil. 27j. 
T g = 6 O^-Cfco^o 
[0 16 0] 

<(g;^fia^c+m^A- 3 <nm&fr\o- 3 > 

fflig«D-i K&vv-C 

ffi^A- 3 2 5. 01195 

5 9. 2jCfi3S 

r^yyu^n-y^/u 14. 8&mn 

***y/M» 1. 0SM 

y-t-^/l//<-*WK 1. 5USS5 



Tg = 6 O^-Cfeofco 
[0161] 

<fi^fifi^*C + S#»A- 4 ^^CTD- 4 > 

m^*A- 4 2 5. OlJffl^ 

^Uls 6 0. OftfiSB 

T^y/H6n-^/W 15. osflgp 

*S- t K 1.5 KfiStf 

Tg~6 Ott'^ofCo 
[0 16 2] 

< f£5>T-fiSL^ft C+S^^A-5 OKftffl D - 5 > 

9mmr>- 1 ic&wt. 

fi^flCA- 5 2 5. 0m&1$ 

xfuy 6 0. O^fiSfl 

y/Ufcn-:/^ 15. OfJfiSfl 

v?- t -^/i"**-*-*** K 1.5 fffiffi 

Tg = 6 O'C-efcofCo 
[0163] 

<I^IM*C +m-£ffcA- 6 <DjK3t#)D- 6 > 

$£3t#JD- 1 K&^-c. 

m^A-6 2 5. 0: 

6 0. 0 ' 

r^y/i#n-^ 15. oasas 

s?- t -y^;^—**^ k 1 . 5®fi$p 

i:Sxf:W^[ill^D- 1 <t W«K:a-&*D- 6 

Tg = 6 O^-Cfcofc 
[0 16 4] [*««1) »frftD- 1&9 5gfM 

tffi-&ttB - 2 £ 5 »S8», ^yvx/u^t-ictil 
uttiSttif LtbbSicir 2 o ot-caaiu 
L, &mmm l WJ|g«H£Sr« l ic* 4: » 

*S*F«M8 l 10 0 Sfigp 

o . 2 m m) 90 nmn 

b y 7zxl~jU*#^V— 2Stfi8ii 

[0165] nbtifrftm&mft i o oHsaic, r% 
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[0 1 6 61 4§6Hfc Sr^V^r, TIBOffFflEK 

■kfrffofc. 

[0 16 7] <®^I?«P:^>ffifiS<7)1i^GP-6 0 

5 (^rir/v (80 tiM) Sr^Pir^^tT-K^l. 5 

3 te&i*U »ia/*»»KT (2 3V6 

0%RH) tCiSl^T, Rl^]t^4%cO^^ h^-V— 

fflv^r, ioo, oooftS?u *iftteia«SET (2 
3t/s%RH) j&xjtmi&iBim&mT o 2. s^/s 

0%RH) <^*»«ET^^3^^-C, ^lt^4%(D-7^ h 
hSrfflv^ ^:*ven> 5 0, OOOftS^^fr 

[0 16 8] HftiRAtt, r^^-c^sM«JS[tfj (-7 
Shi (*SCt86tt«hfeV^-tt«) frfliv^ 

[0 16 9] HHfemu*. »bnfcHffeSrS»br«a 

C (rT) :HLftR % «Lh<0«n*q8*L, *3u iS*4r 

D («^) :»ix*«*U iKKfcbftv\, 
[ 0 1 7 0 ] < ^WflffK«>fl5JRcoa^«N P - 6 0 

3 5 (^iry>- (ft) tfc») <0£#*«:*«K:tt9 ffi 

U ^a-fer^^b e — K* 1 5 Omm/s e c fc45i5 

6 1 0 0 g /m 2 &$£iiJffi-r 3 - fc J: 9 Wffi^rtro 

fco 1 3 o~ 1 8 o < ccDias*5ia'c> s^&tuim^b 

tft&4. 9kPaCD^ffi«r^ttfcv'/^V3K-eaffi5lEl 

ffllfcu S»Str*-e<oiH«»fffiT^5 1 o%«TK& 

(IHBItttt; 2 3t, 6 0%RH) 0 
[0 17 1] <M*7^y H4fFffiK»>±«^«B3e« 
^(D^ni?;*;*^— Kft 1 5 0mm/ s e c fcl?fci&U 

ffHBLfco MKcJRU Sfo-7HM5:i 8 0-2 

* h Lfcffl*Sr*7-fey hi&ftirbfc (f¥«££St ; 2 3 

6 0%RH) D 
[0 17 2] <Wf*v*>9WBmW*> 0 



A (ffi) :aiiI^f$P>S6Lt^6o 

[0 17 3] >znbcoM^I¥tf. Jt^fFffi, m^ty^y 
fc. 

[0174] (**W2] fi^D-2S:9 oaaas 
[oi75] mmm 1 kjswc, ntwi 1 *±e«t* 

[0176] t9atM 3 ) fi^#D - 3 9 5 SfiSBR 

#u rd»Lfflmfct 2 o o u tt*P*&^ 

U »#»JB3*#fc. 

[0177] mm® i icio^r, i «r&*wiB 

3lc*M+6«»ttH«lcU h-*— 3Sr»fco 
[0 17 8] [JttkHl] !^D-4lr9 0SiM 

a-g^u r «» utu Ltsict 2 o o tt-aa 

#U JW#»ffl4Sr»fc. 
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